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Machine 


Wean 
Slitting Line 


No. 1155 
Field Fence 
Machine 





8-inch Single Strand 
Wire Flattening Mill 
With Wire Straighteners 


The WEAN EQUIPMENT CORPORATION is recognized as 
a specialist in high-efficiency strip and wire mill equipment. 


COLD ROLLING MACHINERY 
For 36'' Wide Material and Narrower 


MILLS — REELS —  SLITTERS — _ LEVELERS 
COILERS —  EDGERS — SCALE BREAKERS — SHEARS 
SCRAP BALLERS — CONTINUOUS PICKLING 


WIRE MILL EQUIPMENT 


PATENTING, GALVANIZING AND TINNING TAKE-UP FRAMES 
WIRE FLATTENING MILLS — SPOOLERS 
NAIL GALVANIZING AND BLUEING MACHINES 
BARBED WIRE AND FIELD FENCE MACHINES 


WEAN EQUIPMENT CORPORATION 


CLEVELAND OHIO 





FOR ANNEALING THE HIGHEST QUALITY 
HIGH CARBON ROD and WIRE COILS — Jhe Yow 


England digh Carbon Wire (0. INSTALLED 


THIS WK ) EQUIPMENT ... . 
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ENGINEERING CO., Inc. 


20005 West Lake Road CLEVELAND, OHIO 
Telephone ACademy 4670 


INDUSTRIAL FURNACES ¢ RADIANT TUBE HEATING ¢ HEAT TREATING PROCESSES 

















HANDLE 


There’s no handle more convenient and economical 
than one made from steel wire—whether it's for an 
egg whipper, a pair of tongs, or a brush. Handles are 
just one example of thousands of uses where steel 
wire does a better job than any other material. 

Bethlehem Wire is made in a complete range of 
standard and special grades to meet exacting require- 
ments, whether you're interested in handles, hair 
pins, or high-strength telephone wire. 

In our modern mills we manufacture low-, medium-, 
and high-carbon steel wire . . . with or without heat- 
treatment . . . to meet rigid standards of physical and 


BETHLEHEM WIRE 





VITH 








VIRE 


mechanical properties needed for specific end uses. 
We've made steel wire of so many different kinds 
that your requirements are likely to be very similar 
to some grade we have furnished in the past. The 
demand for our wire continues to exceed production, 
but now is a good time to let us work with you in 
planning best results with your wire products. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 
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WELL-DRESSED WIRE will wea 


Tuere’s a new look for wire, too. . . jackets 
made from Marvinol®, the better vinyl resin. 
Look at these advantages Marvinol offers! 


MORE STABILITY! 


Marvinol offers superior stability in processing and in end 
products. High molecular weight gives extra toughness 
... yet it is easy to extrude, injection mold or formulate 
by other processes. Wire covering made from Marvinol 
has greater resistance to heat and light, greater low 
temperature flexibility, may be brilliantly or deli- 
cately colored. 


MORE UNIFORMITY! 


Marvinol resins are a development of Martin 
research and Martin’s quarter-century of 
plastics experience. They’re being pro- 
duced in the world’s most modern chem- 
ical plant to assure you of unexcelled uni- 
formity. The Glenn L. Martin Company, maker 
of Marvinol, does not compound or fabricate 
in the plastics field. Lf you coat, buy or 

use wire, our sales engineers and fully 

equipped customer service laboratory offer full 
technical cooperation. Write on your company 
letterhead to: Chemicals Division, Dept. W-10, 
The Glenn L. Martin Company, Baltimore 3, Md. 


Yartn. © 4 \ 


RESINS, PLASTICIZERS AND STABILIZERS, PRODUCED BY THE CHEMICALS DIVISION OF 
THE GLENN L. MARTIN COMPANY + AN INTERNATIONAL INSTITUTION 
“BETTER PRODUCTS, GREATER PROGRESS, ARE MADE BY MARTIN" 
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LEY 
On A“Work-Horse” Air Cylinder =~ At A “Work-Horse” Price! 


DESIGNED by JLE engineers after years of research in pneumatics! 
PRODUCED under same rigid supervision that governs all JLE equipment! 
TESTED and approved on JLE equipment used throughout the wire industry! 


<@> LOW-COST AIR CYLINDER FEATURES 


1. Available in standard bore sizes from 142” to 10” diameter. 
Can be made in any stroke specified. Has top operating pres- 
sure of 110 lbs. per sq. inch. 

2. Available in four standard mountings. Standard piston rod 
attachments available. 

3. Can be furnished single or double-acting. 

4. Cushioning can be supplied on either one or both ends, if 
desired. 


Ask for complete JLE Air Cylinder details and prices — 


JAWS tho ANIWUS bs CO. 


43 CHURCH STREET, PAWTUCKET, RHODE ISLAND 
30 YEARS OF SERVICE TO THE WIRE INDUSTRY 


Canadian Representatives: . British Associates: 
| THE A. R. WILLIAMS MACH. CO., LTD. GENERAL ENGINEERING CO., LTD., 
64 FRONT ST. W. BURY ROAD; RADCLIFFE, 


TORONTO, ONT. LANCS., ENGLAND 


820 WIRE 




















CHASE 








LET CHASE CONTROL YOUR FEMPER! 








ET Chase supply you with copper-alloy wire of 


For yeur convenience, such fine temper that there’s no opportunity for 


there are 22 different you to lose yours over the prospect of a distorted 
copper alloys in wire product. Uniformity of temper in different directions 
form regularly pro- largely determines whether wire being headed, ex- 
duced by Chase. truded or otherwise plastically formed will flow uni- 





COPPER-ALLOY WIRE formly and avoid giving you a badly formed product. 


Insist on clean, bright wire with perfect “cast” 
. .. the characteristic of uncoiling uniformly 


Wire produced in the Chase mills undergoes a 
series of severe tests to assure this precise adjustment 


and without twist... for a perfect product of temper and control of grain size—plus uniform 

every time. Let Chase control your temper surface texture and color, accuracy of dimensions, 
: : Paseo Rake f 

with the finest in wire and service! * complete freedom from physical defects. For the best, 








go to the best possible source...call Chase today! 


% Yhe Neltond Headguatlers foe 
* h asc BRASS & COPPER 


WATERBURY 91, CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS 1S THE CHASE NETWORK... handiest way to buy brass 
ALBANY+ ATLANTA BALTIMORE BOSTON CHICAGO CINCINNATI CLEVELAND DETROIT HOUSTON} INDIANAPOLIS KANSAS CITY, MO. LOS ANGELES MILWAUKEE MINNEAPOLIS 











NEWARK NEW ORLEANS NEWYORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER{ SAN FRANCISCO SEATTLE ST.LOUIS WATERBURY (tindicates Sales Office Only) 
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GRIND MORE 


Per Hour. .. For Less... 
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with Fast -Cutting 


NORTON DISCS / 








, on Norton discs cut hardened steel fast and cool 
without danger of burrs, burning or distortion — re- 
main flat and sharp — resist grooving — and require 
a minimum of dressing — that’s why they produce more 
useable springs per hour and reduce grinding costs. 


Especially popular are discs of tough, sharp 57 
ALUNDUM abrasive or the sensational 32 ALUNDUM 
abrasive (Regular or Open Structure) with vitrified 
bond. They’re available in all standard sizes (15” to 
72” in diameter), and with all types of mountings (in- 
cluding plate-mounted and inserted-nut). 


Contact your Norton abrasive enaineer or distributor 
for exact disc specifications to meet each of your 
spring grinding problems. 


NORTON COMPANY * WORCESTER 6, MASS. 


Distributors In All Principal Cities 


" NORTON ABRASIVES _ 


W-1199 





















NW WELCOME CONVENTIONEERS < | 
HUBBARD 


BETTER PERFORMANCE 


The exact balance of Hubbard spools and reels assures 

freedom from wire breakage at the new high speeds... 
and the other Hubbard qualities of rugged construction, 
minimum weight and low cost add up to highest overall 
spool performance in the wire industry. 














There is a size and type for every wire mill need. Shown 
here are a few of the many: 


1. Lightweight Reels. Ideal (no return) for 
shipping many types of wire. 
2. Steel Double-Strength Traverse. New in 
1948. Double thickness flange and 
shoulder gives minimum weight with 
maximum strength where needed. 
3. Metal Bound Spools and Reels for Ship- 
ping. Head of bonded plywood with die 
formed steel tire. For light weight and 
long wear. I 
4. Steel Process Spools. New in 1948. Steel \ 
washer design for greatest rigidity. All ! 
joints brazed and smooth finished. For 
all wire drawing and processing opera- 


tions... especially recommended for 
handling fine wire. Built in all standard 
sizes. 


For information on Hubbard spools, reels 
and traverses, write 


HUBBARD SPOOL COMPANY 
1624 Carroll Avenue « Chicago 12, Illinois 





STEEL SPOOLS AND REELS ...METAL BOUND 
SPOOLS AND REELS... STEEL TRAVERSES 
LIGHT WEIGHT REELS...WOOD REELS 
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ENAMELED COPPER 
ENAMELED IRON 
ENAMELED ALLOY 

ENAMELED ALUMINUM 


There’s more to present day engineer- 
ing and design problems than shortages of 
materials, priorities, etc. There is also the 
question of whether specifications have been 
rigidly adhered to. Wire, for example, must 
meet such requirements as specific electrical 
properties, flexibility. tensile strength, laying 
speed. uniformity, etc. 


Whether it’s a buyer’s or seller’s market. 
WINCO magnet wire products are drawn to 


TWISTED MULTIPLIES 
PARALLEL MULTIPLES 
SILK COVERED 
COTTON COVERED 


CELANESE COVERED 
GLASS FIBRE COVERED 
LITZENDRAHT AND 
SPECIALS TO ORDER 


exact specifications. Uniformity of product 
is guaranteed by mercury process tests and 
careful supervision guards against varia- 
tions in consistency, structure or electrical 
values. 


If you have a wire problem, our complete 
facilities are at your disposal. Send blue- 
prints or specifications for recommendations, 
without obligation. Samples sent on request: 
write today. 


HUDSON WIRE COMPANY 
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TRUCK-TYPE ROD BAKER 
For wire mills where pit baking is too expensive, or impractical for | 
other reasons, Industrial Ovens offers truck-type and conveyorized rod 


or wire bakers with many outstanding performance features. Direct or - 4 


indirect fired as conditions require. 


Write for full detailed information or see IOI’s Engineers at the Wire Association Convention 


INDUSTRIAL “ S OVENS, INC. 


13825 TRISKETT ROAD CLEVELAND 11, OHIO 


ASSOCIATED COMPANY: JAMES DAY MACHINERY LTD. LONDON W.1, ENGLAND 





Types 

of 

cold 
headers 


should 


have 


AJAX-HO 


Ys" x 6” machine bolt 
headed by double ex- 
trusion method from 
Ajox-Hogue drawn wire. 




















‘wire. Substantially longer header die life, lower 














RE DRAWERS 


The Ajax-Hogue Wire Drawer .. . a simply 
installed attachment for cold headers 

... cold draws, coats and supplies the heading 
machine with clean, accurately round 


raw material cost, and improvement in the 
quality and accuracy of the product are 
important money saving advantages gained by 
the use of Ajax-Hogue Wire Drawers. No 
matter what makes of headers you operate or 
how many, you can improve cold heading 
efficiency with Ajax-Hogue Wire Drawers. 


WRITE FOR BULLETIN No. 111. 

















MANUFACTURING COMPANY 


EUCLID BRANCH P.O. CLEVELAND 17, OHIO 


DEWART BUILDING 
NEW LONDON, CONN. 


110 S. DEARBORN ST. 
CHICAGO 3, ILLINOIS 
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THESE WIRE GOODS 
NEED NO PROTECTION... 


THEWRE ALCOA ALUMINUM 


Alcoa Aluminum Wire offers freedom from finishing 





costs. No special coating is necessary, for its natu- 
rally bright surface resists atmospheric attack . . . 
stays free from red rust. 

If you want color, use the patented Alumilite 
process to give your fabricated wire products any 
shade of the rainbow. The color can’t chip or peel 
because it’s in the surface of the metal. 

Painted and plated finishes are more durable on 
Alcoa Aluminum Wire. 

Ask your nearby Alcoa sales office about the va- 
riety of alloys and tempers of aluminum wire in all 
standard shapes and gauges. ALUMINUM COMPANY 
or America, 1828 Gulf Building, Pittsburgh 19, 


Pennsylvania. Sales offices in 55 leading cities. 
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WHEN YOU USE 
ALCOA 


ALUMINUM WIRE 
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SINCE 1878 


-OKONITE 
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125-137 WATER STREET, BROOKLYN 1, NEW YORK 
\. Designers and Bullders of all Types of Lead Encasing Machinery 
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Uniformly steady output .. . low operating costs ... 
and minimum maintenance are characteristic of 
Robertson Lead Encasing Presses and other Hydraulic 
Equipment. That's why leaders in the Wire and Cable 
Industry, like Okonite and many others, specify and 


use this equipment. 


The knowledge and experience, of more than 90 
years’ specialization in the design and manufacture 
of high pressure hydraulic equipment, are at your 
service to help you solve your lead encasing prob- 


lems. Consult us for detailed information. 


WIRE 





























Signs to remember when you need wire 








OR over a century we have been producing steel 
wire of superior quality for more than 160,000 
different manufacturing uses. 

We produce wire in a wide variety of shapes and 
sizes. Round wire, flat wire, square wire, oval wire, 
hexagonal wire. Wire that is hard, soft, stiff or 
ductile. Wire for nails, screws, nuts or bolts. Wire 
for upholstery springs, tire chains, paper clips. Wire 
that is plain, tinned or bright finished. Wire of 
every analysis—carbon, alloy or stainless steel. In 
the event that your needs require a type that we do 
not regularly produce, then you can depend upon 
our engineers to draw wire that will fit your needs 
exactly. 

While at present, the demand for our high 
quality wire products far exceeds the supply, we 
are doing our utmost to fulfill our customers’ needs. 

“ 
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In the meantime, our staff of highly trained metal- 
lurgical engineers will gladly help you to determine 
which American Quality Wire is best suited to your 
needs—that will provide trouble-free production 
and help insure satisfactory performance of your 
product. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 
SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


AMERICAN ce: 
MANUFACTURERS WIRE 
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J&L WELCOMES THE WIRE ASSOCIATION 
TO PITTSBURGH ... THE HOME OF J&L 
QUALITY-CONTROLLED WIRE PRODUCTS 





Of course you are coming to The Wire Association Con- 
vention, Hotel William Penn, Pittsburgh, October 18th 
through the 22nd. 

Your Committee has prepared an outstanding pro- 
gram including an inspection of the new wire-making 
facilities at the J&L Aliquippa Works. 

Here you will see the latest type wire drawing 
machines . . . new rod-cleaning unit... new an- 
nealing and tempering equipment—all a part of J&L’s 
$2,000,000 program to make this wire mill the finest 
in the Industry. 

You will see J& Lquality-controlled wire in the mak- 
ing. You'll see how J&L’s system of closely integrated 


quality control gives you the finest wire available. 


SPRING WIRE ARC WELDING WIRE FORMING WIRE LOCK WASHER WIRE 
CHAIN WIRE TUBULAR AND BIFURCATED RIVET WIRE 
WOOD SCREW AND MACHINE SCREW WIRE GALVANIZED WIRE 


JONES & LAUGHLIN STEEL CORPORATION 


PITTSBURGH 30, PA. bee 
” WIRE 




















1 POUND 4, 
1000 Pounos 
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TALIDE METAL MEETS 
EVERY REQUIREMENT 


Oe 
STEED 
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FOR FLAT WIRE, 
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FOR SHAPE WIRE 


WING DIES FOR STRIP 


i 


" GENTERLESS BLADES 


times more work 





alide 


(TUNGSTEN CARBIDE) 


Wank Rolls 





and shape wire. 


% X0) 





This solid tungsten carbide (Talide 
_ Metal) roll is the largest product ever 
| made of tungsten carbide. Solid or 
sleeved, carbide rolls are an exclusive 
development of Metal Carbides Cor- 
poration . . . diameters up to 10” and 
lengths up to 40’’. Much harder than 
the hardest steel rolls, carbide rolls 
take and impart a mirror-like finish to 
the metal rolled. On production, mills 
report 25 to 50 times more service 
life per grind. 
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OTHER ADVANTAGES INCLUDE: 


MORE PRODUCTION CLOSER TOLERANCES 


HIGHER SPEEDS GREATER REDUCTIONS 


LESS DOWN TIME FEWER REJECTS 


Carbide rolls can be reground twice 
as many times as steel rolls. Improved 
physical properties of the strip reduce 
cost of subsequent plating and stamp- 
ing operations. 


Send for Circular on TALIDE ROLLS 


per grind 







Used for rolling all kinds of 
steel, non-ferrous metals, flat 
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MICROMETER PRECISION TRADE MARK REG. U. S. PAT. OFF. 











MICRO PRODUCTS COMPANY 


EXTENDS HEARTY GREETINGS TO ALL MEMBERS AND GUESTS OF 
THE WIRE ASSOCIATION 


~~ 


MICRO-WELD BUTT WELDERS ARE MANUFACTURED IN 
DIFFERENT MODELS TO BUTT WELD HIGH AND LOW 
CARBON STEEL AND STEEL ALLOYS IN SIZES FROM .004” 
TO 1%” DIAMETER, AND NON-FERROUS WIRE AND RODS 
RANGING IN SIZE FROM .004” TO 7%” DIAMETER 


pee 
/ 
—)) 


A WELDER FOR EVERY PURPOSE 


DISCUSS YOUR WIRE WELDING PROBLEMS 
WITH OUR MR. G. L. MAY, WHO WILL BE 
IN ATTENDANCE DURING THE CONVENTION 


MICRO PRODUCTS COMPANY 


20 NORTH WACKER DRIVE, CHICAGO 6, ILL. 


Cable address: MICROWELD, CHICAGO Telephone STATE 7468 
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CONTINUOUS TAKEUP WITH INTEGRAL CAPSTAN 


(ONTINUOUS TAKEUP ; ang S U LATE 2 he é ed = 
MACHINERY 


EXTRUSION SYSTEMS 
CONTINUOUS TAKEUPS CORD PRE-DRYERS 
LACQUERING SYSTEMS | ENAMELING MACHINES 
LETOFF STAND PROCESS ANNEALERS DRAW BENCH TAKEUPS 

ASBESTOS INSULATING MACHINES 
SATURATING AND FINISHING SYSTEMS 











@ IOI Equipment is used in the largest Wire Mills 
in the worid. Write for full detailed information or see 
IOI’s Engineers at the Wire Association Convention. 


INDUSTRIAL /(). OVENS, INC. 


13825 TRISKETT ROAD “SS CLEVELAND 11, OHIO 


ASSOCIATED COMPANYe JAMES DAY MACHINERY LTD., LONDON, W. 1, ENGLAND 








NG SYSTEM COOLING TROUGH COOLING TROUGH 
. CABLE LACQUERING SYSTEM WIRE PRE-ANNEALER 





cat 
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LACQUERING SYSTEM 
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The sizes of tubes listed below are 
those which can be produced from 
tools regularly carried in stock. Annealing furnace for treating welded alloy tubing, installed at the plant of the Metal 
Other sizes of extruded tubes can Forming Corp., Elkhart, Ind. INCONEL tubing shown is 5-9/16 in. with 1/4 in. wall. 
be produced on individual order. The furnace operates continuously, 24 hours a day,7 days a week. A hydrogen-nitrogen 
- . ~ atmosphere is used. Temperatures range 1450° to 2000° F., and from these INCONEL 
O.D. Wall sg tubes, the Metal Forming Corp. has received over 11,000 hours of service life. 
| engi 
2-1/2” 5/16" | 1173” 
3-1/4” 1/4" a 
3-1/4” 5/16” 17! 
sechell tui + ~t OW you can have all the spe- furnace design requirement. Re- 
a" 1/4" | 22 N cial advantages of INCONEL* |= member, too, that special lengths 
4" 5/16" | 18° : ‘ 
4! aye" | 53 plus the advantages of seamless, | and dimensions can often be pro- 
a sii UB eal cold-drawn tubing... forlargeas duced to fit specific conditions. You 
4" 5/8” | 8! well as small installations. can get INCONEL in standard mill 
4-1/2" 3/8” =| = 1373” : 
41/2" v2" | 1073" forms, as well as tubing. 
4-1/2” 9/16” 9’ 3” Here Ss why. 
4-1/2" 5/8” | 86" Whenever you need a metal to 
5” 1/4” | we = a ; F = f , ‘ 
sera” “yar . INCONEL—the heat-resistant, © withstand extreme heat, oxidation, 
5-9/16” 3/8” 14/3” corrosion-and-oxidation resistant corrosion, destructive atmospheres 
5-9/16" 1/2” 11/3” I Nickel Allov—i is : : : 
59/16" 9/16" 10’ NCO WNICKe Oy—is now being ~—s. .. investigate INCONEL. You will 
6" 1/4" — ‘ : : : : ‘ ; 
i il vege extruded in tubing with outside discover why this unusual INco 
“4 “ | ‘ ‘ | . . . 
6" se” | ‘4 6" diameters of all the way from 2%2__— Nickel Alloy is making perform- 
6-1/2” 3/8" | 1" 3" l, tn 54} 
a2" v2" | Be range from 14 to % inches. field. 
6-1/2" ser Cli lc : 
” 7 Just glance at the table. With Send for your copy of: “Inco 
™” 3/8” 10’ 3” ‘ : z Sas 
a 1/2" 3! such a variety of sizesatyourcom- Nickel Alloys for Long Life in 
“ /2" al : 4 mand, you can meet almost any Heat Treating Equipment.” 
7-1/2" 5/8” 6! 
8” 3/8” 19” 
oad 1/2” 9’ 
ge 5/8" re EMBLEM OF SERVICE 
8-1/2" 3/8” is Zhi, THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street,New York 5, N.Y. 
8-1/2” 1/2” — SPECIFY IIET ETT eee 
8-1/2” 5/8” 6° 9" ; 
9-1/4" 7/16" — . % 
9-1/4” 1/2” ee ; 
“thot p fll ek 4 i —FOR LONG SERVICE AT HIGH TEMPERATURES 
*Reg. U.S. Pat. Off. 
(80 NICKEL -14 CHROMIUM) 
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4'2"" THERMOPLASTIC 
EXTRUDER 








. . . OF TEMPERATURE — Multiple electrically heated zones control material 
temperatures all along the cylinder. 6 Pyrometers give exact readings at any 
point along the way. Accurate temperature control yields more saleable 
goods per pound. 


. . . OF COOLING — 9-11 or 15 cooling zones, each individually controlled, 
cool the entire working surface in a matter of minutes. This greater flexibility 


allows for quicker material switchovers. Cooling time saved means greater 
profits. 


. . - OF WORKING SURFACE — Corrosion resistant surface throughout the 
tube gives more uniform clear material. No muddied, no discolored parts 
due to contamination. Will average DOUBLE PRODUCTION on methylmetha- 
cralate in some cases. 

. « « OF VOLTAGE — A screw speed indicator reveals the R.P.M. of the screw. Detects fluctuation 
drops in voltage. This is an exclusive feature of mpm. There are safety factors, too, to prevent 
breakage from overload. All instruments are rubber mounted for, longer life. 


If ever a machine was built for work — these extruders will stand the gaff day in and day out 
— around the clock. < 


DO YOU HAVE A DIE PROBLEM? 


mpm is equipped to design and furnish any 
particular die you need for most problems 
that may arise. Our engineers are always 
available for this service. 


Send for illustrated brochure. 


15 UNION ST., LODI, N. J. 


CABLE ADDRESS MODPLASEX. 
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Rugged — Dependable — Adaptable 
ROYLE 


PATERSON 


PRODUCTS — 


Extruders for the rubber, 
plastics and chemical 


industries 


Continuous Vulcanizing 
Machines for rubber 


insulated wire 





Plastic Insulated Wire 
Machines 





Plastic Wire Insulating Machine 


Light wire and cable 


capstans 





Motorized Take-Ups 


Strainers 


Cooling Troughs 





Temperature Control Units 


Continuous Vulcanizing Machine 


JOHN ROYLE & SONS 


DEPT. W. 10 ESSEX STREET, PATERSON 3, N. J. 
836 WIRE 
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DRY AND WET DRAWING 
OF FERROUS AND NON- 
FERROUS WIRE, TUBING, 
AND DEEP DRAWN PARTS 











Our Engineers Will Be Glad to Cooperate 
With You in Finding the Most Economical 
and Efficient Solution to Your Draning 
Problem. 







Write or Telephone 


R. 


HOMMER, 
New York 





Established 
1909 
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If it can be wound on a reel, spool 
or bobbin, Apco Mossberg can fill 
your needs. 

For over 50 years we have special- 
ized in the manufacture of spools 
and reels of all kinds. Our plant is 
fully equipped with modern ma- 
chinery to manufacture almost any 
conceivable kind, type and size of 
steel spool, reel and bobbin, in large 
quantities or small. 


All inquiries are first referred to 
a fully staffed Engineering Depart- 
ment, where your requirements are 
carefully analyzed, and a product 
recommended—or designed-to sat- 


isfy your needs exactly. From start 
to finish a rigid inspection system 
guarantees a product uniform in 
size and quality. 

A Service Department is main- 
tained, and we will gladly send a 
representative to your factory to 
assist in any problem involving 
reels, spools or bobbins. 


An interesting brochure, recently 
published, gives considerable useful 
information, illustrating and des- 
cribing a few score of the various 
Apco Mossberg spools and reels that 
find the largest application in in- 
dustry today. Write for a copy. 


APCO MOSSBERG COMPANY 


Attleboro, Mass., U. S. A. 


Hugh Williams & Company °® 47 Colborne Street 
Toronto, Ontario, Canada 
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RESULTS 


Bigger output, greater accuracy of 


product, longer die life, lower main- 


tenance cost, less setup time, easier 
handling and fewer delays are the 


kind of results obtained by users ok 
National Cold Headers. 


Complete details are yours for the 


asking. 


NATIONA], 


MACHINERY COMPANY 


TIFFIN, OHIO 


Detroit 





Chicago 


839 

















THE MONTGOMERY COMPANY -—sr. 1871 
PHONE 14... WINDSOR LOCKS, CONNECTICUT 


Manufacture 


BARE TINSEL CONDUCTORS 
TO GIVE EXTREME FLEXIBILITY AND LONG LIFE 


in 


(1) Telephone Receiver Cords 

(2) Telephone Switchboard Cords 

(3) Headest Cords for Radio-Television, etc. 

(4) Electric Razor Cords 

(5) Hearing Aid Cords 

(6) Radio Loudspeaker Voice Coil Leads 

(7) Leadin Wires for Electrically Heated Blankets, Clothing, etc. 

(8) To meet National Electric Code Standard for Flexible Tinsel Cords. 


Wound on reels ready for insulating with plastic, rubber, etc. 





Manufacture 


BARE RESISTANCE TINSEL 


used in 
Electrically Heated Blankets, Clothing, ete. 





Design & Manufacture 
BARE ELECTRICAL TINSEL CONDUCTOR and RESISTANCE ELEMENTS 
for special uses where constant 


flexing occurs and long life is required. 
Write for samples and engineering data. 
Mail blueprints or description of your special requirements. 





Manufacture 


TINSEL LAME 


(Flat Copper Wire) 


Silver Plated « + + False Gold Coated 


Assorted Sizes 


Wound on large packages for economical production of Tinsel ribbons 
on high speed machines. 





Manufacture 


DECORATIVE TINSEL THREADS 


Packaged for weaving... knitting, etc. of Dress — Slipper — 
Millinery Fabrics, Braids & Trimmings. 
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GENEKAL CHEMICAL 


Due to outstanding performance particularly in high speed, continuous 
plating operations, General Chemical’s Zinc Fluoborate Solution has 


2 a Ye fast won an important place in the electroplating industry. The supe- 
vE E riority of this General Chemical Research development to other com- 
pt ING mercial zinc baths is indicated by the unusual characteristics of the 

P L fluoborate electrolyte as well as by the type of deposits obtained. Learn 


more about Zinc Fluoborate and what it can mean to you in faster, 
more economical operations. Send today for the helpful literature de- 
scribed below. 


SPECIAL FEATURES of Zinc Fiuoborate 
® Gives excellent adherence, uniform coverage, semi-lustrous finish 
® Possesses high conductivity 





®@ Permits use of high current densities 





x ADVANTAGES | 
v pit for HIGH-SPEED PLATING 
Q Zinc may be readily deposited at a higher rate from the Zine Fluoborate bath than 
from other acid baths, for this metal fluoborate electrolyte possesses high conduc- 
tivity and permits use of high current densities. 


for TANK and BARREL PLATING 
Zinc may be readily deposited on cast or malleable iron from the Zinc Fluoborate 
bath with excellent covering power, very good adhesion, and with a semi-lustrous 
appearance, 


a 
Important igh Ow 







Technical Manual... 


cost > WRITE TODAY 


General Chemical Technical In- 
formation Manual ZF-1 contains 
extensive data on high speed, and 
tank and barrel plating with Zinc 
Fluoborate, including operating details, bath make-up, analytical 
methods, etc. For free copy, write General Chemical Fluorine Division, 
40 Rector Street, New York 6, N. Y., or nearest Office listed below. 


GENERAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, N. Y. 
Offices: Albany * Atlanta * Baltimore * Birmingham ¢ Boston °* Bridgeport 
Buffalo * Charlotte * Chicago * Cleveland * Denver * Detroit * Houston 
Kansas City * LosAngeles * Minneapolis * NewYork °* Philadelphia 
Pittsburgh * Portland (Ore.) * Providence * San Francisco * Seattle * St. Louis 
Wenatchee * Yakima (Wash.) 


In Wisconsin: General Chemical Company, Inc., Milwaukee, Wis. 
In Canada: The Nichols Chemical Company, Limited e Montreal e Toronto « Vancouver 
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SPECIALIZED 
RESEARCH EXPERIENCE 


In Insulating Wire Finishes 


\ 


i li 





You are invited to attend a meeting of 
minds between your engineering staff and 
ours. The experience of our technical staff 
embraces all types of insulating finishes to 


meet the most exacting requirements. 


Every formulation is engineered to individual 


specifications for the particular service re- 





quired. 


Special emphasis should be directed to our 
non-toxic, flame proof, impregnating com- 
pounds and solutions. Also to all types of 


wire and cable lacquer coatings. 





STANDARD 
VARNISH 
WORKS 


0) 


s 
SERVING. 
INDUSTRY 


Engineers of Product Finishes | FOR 
75 


NEW YORK — CHICAGO ae YEARS 


























WELCOME 


oy 


3 
4 
3s 
2 
3 
4 
aj 
a 
& 
4 
4 
= 
| 





eit 
a8 


(250/Cap.) HEAVY 


o4 mm Dw OC) 


oS =. |S = 





mosssere PRESSED STEEL corr. 


OFFERS: BALANCED PRECISION REELS 


in HEAVY DUTY construction for use on 
modern HIGH SPEED wire drawing machines. 


To provide higher operating efficiency, with the ever increasing 
tendency towards the drawing of finer gauge wire on larger reels at higher 
speeds, the following reel requirements are now essential: 

(1) PROPER PROPORTION 
(2) BALANCE 

(3) ACCURACY 

(4) STRENGTH 

(5) DUABILITY 


ae a * 


All these requirements are incorporatd in spools & reels 


made by 
MOSSBERG PRESSED STEEL CORP. 
18 WEST STREET ATTLEBORO, MASS. U. S. A. 





to the 
Annual Convention of the Wire Association 
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Ball bearing mounted take-up. Operates by means 
of individual torque motors for each line of wire. 
Wire tensions adjustable by means of rheostats. 
Capstan speed adjustable. Exhaust on oven with 
waterwash. 





MODEL 2T10-MBB MACHINE #921 
Applies A Triple Cover of Insulation at High Speed; 





ball bearing, each unit individually motor driven; for ap- 
plication of all types of insulation spirally wound. 


S-16 MEDIUM WIRE 
ENAMELING MACHINE #919 


EST.165S Alico INC.I9IS 


“american” 


[ve ULATING 


A CHINERY 
COMPANY 


REG. U.S. PAT. OFF. 


517 West Huntingdon St. 
Zone 33 





PENNSvivania U.S.A. 

COMPLETE LINE OF 

WIRE ENAMELING 
AND 

WIRE INSULATION 3 UNIT FINE WIRE 


DRAWING MACHINE #932 


WINDING MACHINES with units individually motor driven, 


ball bearing mounted throughout, 





24 Unit welded frames. 
VERTICAL PULLOUT #923 

For Annealing Processes etc., ball bearing mounted, equipped with capstans and speed 

variator. Spool spindles driven by individual torque motors each adjustable for winding 

tension by means of a separate rheostat. 






GLASS INSULATION 
WIRE COVERING MACHINE #805 


with Let-off and Take-up Reel Stands 
Ball Bearing Mounted and 


Variable Speed Motor Drive. L eh es eee er 
et us confer with you on your 

Baking Ovens with Two Coat Varnish Applicators, i , you you 

and Individual Automatic Temperature Controllers. wire machinery problems 
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Carbon, Alloy and Stainless Steel Wire —All Grades 


Accurate, uniform wire for all industry 
has long been the standard at Pittsburgh 
Steel Company. Skilled workmen, 
modern machines and methods are 
striving constantly to better these 
standards to help you produce wire 


products with greater ease and economy. 


Bi Pittsburgh Steel Company | 


3269 Grant Building, Pittsburgh 30, Pa. 


JOHNSON STEEL & WIRE COMPANY, iNC. 
Worcester, Mass. 
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AERO-BRAND (- 


ssc ison 


AERO* Branp Srearates are light, fluffy, pure... 
to make some products as slippery as possible with 
minimum lubricant . . . to impart smoothness to 
others ... to reduce friction in still others. 
Uniform quality? 

You bet! And for both large and small orders. 

For Cyanamid’s production, (most modern facili- 


SALES OFFICES: Boston, Massachusetts; Philadelphia, Pennsylvania; 
North 
Carolina; Cleveland, Ohio; Cincinnati, Ohio; Chicago, Illinois; Detroit, 


Pittsburgh, Pennsylvania; Baltimore, Maryland; Charlotte, 


Michigan; Kalamazoo, Michigan; St. Louis, Missouri; Los Angeles, 
California; San Francisco, California; Seattle, Washington. 














Quality STEARATES 


ties of their kind, incidentally ), is rigidly controlled 
every step of the way—from the acid... to final 
quality stearate. 

We're ready to be your dependable source of sup- 
ply. Just be sure to specify AzRo BRAND on your 
. Aluminum . . . Magnesium 


Calcium... Zinc. . 


stearate orders. *Trademark 





—— 








American 
Cyanamid Company 


Industrial Chemicals Division 


30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 








Ho eminent 


ntidence- 


WITH ITS 
SLEEVES ROLLED UP! 





TRAIGHT AND STALWART, every factory stack is a towering symbol 

man’s faith in the future... industry’s confidence in its ability to create 
and to expand production for better living and a richer world. 

With confidence like that, Roebling has pioneered in developing and 
making an extraordinary range of products indispensable to industry. And 
the confidence that its products and engineering skill have earned in every 
industrial field is one of Roebling’s most valued assets. Every Roebling 
employee is striving to safeguard that confidence by making products and 
rendering services that are of maximum utility to you. 


MEASURE THIS FLAT WIRE BY ANY STANDARD 


SIZE UP ROEBLING FLAT WIRE... its 
steel analysis, dimensional uniformity, 
temper, finish. You'll find it’s right on 
every count . . | meets specifications and 
helps beat mounting production costs. 


Roebling looks out for you by control- 
ling each step in the manufacture of its 
flat wire . . . makes its own steel to assure 
the right metal composition . . . produces 
wire by means of modern, highly special- 
ized equipment and techniques . . . con- 
stantly applies the results of research and 


development to give you the finest flat 
wire that can be made. 

Specify Roebling Flat Wire with confi- 
dence that it will meet your requirements. 
Your Roebling Field man will help you 
determine the right wire for the job, and 
the right way of handling it. Write or call 
your nearest Roebling branch office. 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON 2, NEW JERSEY 
Branches and Warehouses in Principal Cities 


A CENTURY OF CONFIDENCE DG > tS am 


%* WIRE ROPE AND STRAND *& FITTINGS * SLINGS * SUSPENSION BRIDGES AND 

CABLES * AIRCORD, AIRCORD TERMINALS AND AIR CONTROLS *% AERIAL WIRE 

. ROPE SYSTEMS *& ELECTRICAL WIRE AND CABLE & SKI LIFTS * HARD, ANNEALED 

OR TEMPERED HIGH AND LOW CARBON FINE AND SPECIALTY WIRE, FLAT 

WIRE, COLD ROLLED STRIP AND COLD ROLLED SPRING STEEL *& SCREEN, 
HARDWARE AND INDUSTRIAL WIRE CLOTH * LAWN MOWERS 













big advantages 
wilt Uheit mew yniieg wee 


If you can use Stainless Steel spring wire to advan- 
tage you'll want to know about the many excellent 
properties of Armco 16-2 Spring Temper Wire. 

Special mill processing gives this new spring wire 
exceptionally high elasti@ properties and low drift. 
Its elasticity is indicated by these data: 


Wire Diameter, Proportional Limit in Tension 
Inch 1000 psi 
e .0365 264 
Wedd W gives you podudl 
4 .060 206 
291 170 


Low Permanent Set 

Another outstanding characteristic of Armco 16-2 
_ Spring Temper Wire is its low permanent set at ele- 

vated temperatures. How well this special wire 

maintains load-carrying properties at elevated tem- 

peratures is revealed in these comparative tables: 


High Elastic Properties 
High Tensile Strength 
High Torsional Strength 
High Fatigue Resistance 
Low Deflection 














Low Permanent Set Stress 40,000 psi Temperature 650° F. 
Low Elastic Drift Material fry rong “aher aes” 
Good Corrosion Resistance oo eee 
Music Wire 40.0% No Data 
18-8 Stainless Stee!} 14.0 19.0% 
om Armco 16-2 6.4 6.4 


Armco 16-2 Spring Temper Wire is supplied in coils 
or straight lengths, with a standard cold-drawn fin- 
ish or with a lead coat for use on automatic coiling 
machines. Write to the address listed below for your 
free copy of the descriptive booklet ‘‘This New 
Spring Wire Gives Your Products 8 Big Advantages.”’ 

Other Armco Stainless Steels available for early 
delivery include a wide variety of sheets, strip, 
plates, bars and wire. Just address Armco Steel 
Corporation, 490 Curtis Street, Middletown, Ohio. 


be Export: The Armco International Corporation. 


~8©9@eee@GCeeeeeeeaeeeene0e00e00Cnnn 
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Alwa us Firsts in 
You ngstown RopeWire 





Sea Donkey’s Harness 


Tuis burden carrier of the sea must 
VchA=we ate fephete mn delta elo} lo t-m bole bb d-M-beel-)dei-selonis 
--in stress of storm and strain of torrid heat 
and frigid cold -as well as in the peak 
periods of rush unloading and loading in 
peaceful harbors. 


Much of the harness of the world’s sea 
donkeys is wire rope, woven from Youngs- 
town’s Yolectro High Carbon Rope Wire. 
This is a quality wire, drawn from finest 
steel to exacting specifications. Its chemi- 
fof-} Moro} os ofes-h6 Lo) eb e¥o MS 0} ob'4-) Cor-0 UB o} co} ol-sael-s- 
Eb a-Mmot-b 4-340 00 bam o) (bebe -to ME Cole oy con'alo (=e vt] aan a (-) 
pa top cham of-Vi-belol-MeyS-soc-seto] det it-> a0 ose ot a am colitep st 
ness and corrosion resistance--to meet the 
needs of critical wire rope users who want 
only the best 


YOUNGSTOWN 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 
GENERAL OFFICES - YOUNGSTOWN 1, OHIO 
Export Offices - 500 Fifth Avenue, New York City 

Manufacturers of 
07-0, 0-10)\\ eae 0 OD @ AND. YOLOY. © STEELS 


Bars-Rods-Wire‘Cold Drawn Carbon Steel Rounds Elec 
trolytic Tin Plate-Coke Tin Plate-Pipe and Tubular Prod 
ucts - Sheets - Plates - Conduit - Tie Plates and Spikes 
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TOLD HEADER 


THE VARIETY of bolts, screws, nuts and numerous other 
products of similar nature which can be produced from 
the coil, economically and to accurate size by the cold 


process, is almost limitless. 


WATERBURY-FARREL, pioneer in this line of automatic 
machinery, is well-qualified by many years of experience 
to help solve your cold-heading problems and to furnish 
efficient machinery to meet your every need. 


ALSO, Power Presses, Wire Drawing Machinery, Rolling 
Mills, and accessory metal-working machinery—since 1851. 


HINE COMPANY 


EE oie wa Be On © Bes 2 ‘ U-S*A 


FOUNDRY & 


WATERBURY = « 


WATERBURY FARREL 
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& A CONTINUOUS SERVICE 
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SURFACE COMBUSTION CORPORATION 


OCTOBER, 1948 


TO INDUSTRY 


For many years ‘Surface’ has shared with 
the metal producing and heat treating 
branches of industry pertinent informa- 
tion on the various processes that its 
engineers encounter in their field work 
and in the experimental operations 
carried on by the research and develop- 
ment divisions of Surface Combustion 
Corporation. 

A continuing program of technical 
publications brings this helpful infor- 
mation to you for immediate use or 
future reference. The bulletins, catalogs, 
reprints, etc., listed below are available 
upon request. 


‘Surface’ Bulletins + 


Modern Malleableizing 
Oil Standby Equipment 
Clean Hardening Furnaces 
Dew Point Recorder 
Heating and Annealing of 

Copper and Brass 
Annealing (Standard Rated Furnaces) 
Modern Gas Carburizing 
Tempering (Standard Rated Furnaces) 
Roller Hearth Furnaces (Atmosphere) 
Hardening (Standard Rated Furnaces) 
Prepared Gas Atmospheres 
Radiant Tube Heating 
Case Hardening 

(Standard Rated Furnaces) 
Super-Fast Gas Quench 
Skin Recovery (Carbon Restoration) 
Dry Cyaniding 
Tool Room Flexibility 
Convection Heating in Furnaces 
Production Line Furnaces 
Soft Metal Melting Furnaces 
Applied Gas Chemistry of 

Prepared Atmospheres 
Light Metals Heating and Heat 

Treatment 


Catalogs +e 


Standard Rated Industrial Furnaces 
Industrial Gas Burner Equipment 


General ¥& 


‘Surface’ Heat for Metals (32 pages) 


Reprints + 

Atmospheres and Controlled Atmosphere 
Furnaces for Non-ferrous Metals 

Annealing Bars for Use in Automatics 

Production Heat Treatment at Atwood Vacuum 
Machine Co. 

Carburizing and Nitriding 

Carbon Concentration Control 

Combustion Systems and Burners 

Gas Chemistry 

Gas Furnaces for Interrupted Quenching 

Influence of Water Vapor on Gas Carburizing 
Atmospheres 

Examples of Metallurgical Progress at 
International Harvester Co. 

Heating Make-Up Air for Worker Comfort 

Precision ‘‘Atmosphere” Forging 

Suspended Carburization 

Timken-Detroit Axle Company installs Modern 
Heat Treating Equipment 

Furnaces for Ferrous and Non-Ferrous Wire 


¢ TOLEDO 1, OHIO 
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THIS WISSCO WIRE 


Cif 


ROUND CURVES 


General Construction of 
Stow Flexible Shaft Core 


The facility with which the Stow Flexible 
Shaft operates around curves lends itself 
to a wide variety of applications involving 
transmission of power. 

Because the strength and easy operation 
of the flexible shaft is dependent upon its 
core, the Stow Manufacturing Co. has 
established exacting standards for the wire 
used in core construction. The Wissco 
Shaft Wire used in Stow Flexible Shafts 
is a high carbon or low carbon, hard drawn, 
bright or liquor finish wire, designed to 
meet the manufacturer’s rigid specifications 
for uniformity in size, tensile and stiffness. 











Wissco Shaft Wire is but one of the 


many Wickwire Spencer specialty wires. 
Our 126 year experience, plus the fact that 
we operate our own open hearth furnaces 
and modern wire mills, enables us to sup- 
ply anything you need in steel specialty 
wires, high or low carbon; round or shaped; 
in a wide variety of sizes, tempers, grades 
and finishes. 

Wickwire Spencer metallurgists are ready 
to help solve your wire problems—to de- 
velop wire that best meets your particular 
requirements. Send your order or inquiry 
to Wickwire Spencer. 


WISSCO Wie 


A PRODUCT OF WICKWIRE SPENCER STEEL DIVISION - THE COLORADO FUEL AND IRON CORPORATION 


WIRE SALES OFFICE—361 DELAWARE AVE., BUFFALO 2,N. Y. 


EXECUTIVE OFFICE—soo rirtH AVE., NEW YORK 18,N.Y. > SALES OFFICES —soston-cHICAGO-DENVER-NEW YORK 
PACIFIC COAST SUBSIDIARY —THE CALIFORNIA WIRE CLOTH CORP., OAKLAND 6, CAL. 
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Strong enough to carry the load . . . and 


that’s the story of Warren thread. Famous 





thread and yarn manufacturers since 1864. 
Warren is prepared to meet your specific 72 Leonard Street, New York 13, N. Y. 
needs in any size or put-up, single or mul- Mills: Westfield, Mass. 


tiple wound, glazed, soft, or special finishes. 
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DO YOU KNOW 


... that FIBERGLAS* 150’s Yarns provide 
Nonmetallic-Sheathed Building Cables with 
a High-Strength, Low-Cost Ripcord ? 


ce meee ae ce 6S SSS Se Se Ses eae eam Ss ee ae — <= ae am ae ae ae ae oe om ae ae ae oe ae a oe oe oe ee ae ow oe oe 
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... THAT FIBERGLAS* 150’s YARNS USED FOR OUTER BRAIDS 
OF NONMETALLIC-SHEATHED BUILDING CABLES OFFER: 


Low Material Cost of Braid 
Fewer Yarn Package Changes . . . Less Braider Down Time 
Fewer Yarn Breaks . . . Improved Braiding Efficiency 


Lower Cable Shipping Costs... Lighter Weight 


@ For complete information about 
Fiberglas Yarns for these, and other 
electrical uses, write Owens-Corning 
Fiberglas Corporation, Dept. 875, Toledo 
1, Ohio. Branches in principal cities. 

In Canada: Fiberglas Canada Ltd., Toronto 1, Ontario. 


*Fiberglas is the trade-mark (Reg. U.S. Pat. Off.) for a variety of products made of or with glass fibers by Owens-Corning Fiberglas Corporation. 
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.. that braiding or serving costs are lower and efficiency improved 
(fewer yarn breaks —fewer package changes) when you use Fiberglas 
150's yarns for separator wraps or braids on flexible cords? In 
addition, the quality of the cord is improved (increased flex life). 








plow (eo) 0R 4 leo) 





. . WHY FIBERGLAS* 150’s YARNS ARE BEING USED FOR CABLE TENSION MEMBERS? 
They provide low cost 


Shame ..-per unit length of yarn 
.--per pound of tensile strength 
with minimum space occupancy 








OWENS-CORNING 


FIBERGLAS Glan 
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PRODUCERS OF Manufacturer's Wire in many sizes, 
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roduet-Proved Wire oy 


PREFERRED BY 


HUNDREDS OF MANUFACTURERS 


Whether the need is for a rust-resistant wire that can stand 
up under difficult forming operations, or .. . for a shaped 
wire to provide a better-looking, longer-lasting trim for a 
particular product .. . manufacturers turn with confidence 
to Continental. More and more, manufacturers are depend- 
ing on Continental wire to help them build better prod- 
ucts. They know Continental wire is uniform in temper, 
uniform in coating, and that it is made to fit specific 


manufacturing and fabricating requirements. 


CONTINENTAL 


Continental Chain Link Fence is used to enclose the 
properties of hundreds of industrial plants. It is the only 
fence made of KONIK, a patented steel containing copper, 
nickel and chromium to provide “clear through” resistance 
to rust and corrosion. When you need fencing for your 
property, insist on Continental Chain Link Fence. It will 
provide longer-lasting protection at lower cost per year 
of fence life. For further information write Continental 
at Kokomo, Indiana. 


STEEL CORPORATION 


GENERAL 


KOKOTE, Flame-Sealed, Coppered, Tinned, Annealed, 
shapes, tempers and finishes, including Galvanized, Liquor Finished, Bright, Lead Coated, and special wire. | Continental Chain Link Fence, and other products. 


OFFICES * KOKOMO, INDIANA 


ALSO, Coated and Uncoated Steel Sheets, Nails, 


cr 








856 

















BUTT Wire Working Equipment is backed by many 









years of experience in the designing and building of machinery for the Wire Industry. 
Fast and dependable, BUTT Machines are ideal for maintaining product quality, 
boosting output, reducing maintenance, and building profits. 


BRAIDERS HIGH SPEED BUNCHERS 


Types for all purposes in sizes up to 64- Two sizes — for bunching wires up to 
carrier. (Circulars Nos. 28, 90, and 91) # 14 B. & S. Base and strands up to #8 
B. & S. gage. (Circular No. 63) 







HINES 
CABLE Ci. RIGID TYPE STRANDERS 











Various sizes up to 60” diam. reel for 3, 4, Three sizes — 100, 300, and 500 Ib. spools, 


7, and 8 strands. (Circular No. 80) 6 to 30 reels. (Circular No. 70) 
Five sizes, from 3 to 6 spools. (Circular Sizes for 100, 250, and 500 Ib. spools, for 
No. 71) combinations of stranded wire from 7 to 


91 ends. (Circular No. 84) 


CAPSTAN TAKE-UP UNITS 
HIGH SPEED STRANDERS 


Machines for any number and size of reels. 


(Circular No. 79) Capacities from 7 to 41 reels. (Circular 


No. 73) 
Machines can be made for any number Horizontal, Eccentric, and Concentric 
and size of reels. (Circulars Nos. 78, 79, types, single or multiple heads. (Circu- 
and 92) lars Nos. 77, 81, and 83) 


Ask for illustrated Circulars as listed above. 


WIRE 








THE °OG@, PROCESS IS SETTING 
A NEW "WIREBOUND’ 


TRADITION!! 


% The electric resistance heating /used in 
our process is over 90% efficient and results 
in a uniformly heat treated product plus the 
ability to duplicate exact heating and quench- 
ing cycles from day to day. Positive circula- 
tion in the molten metal quench bath insure 
absolute uniformity of the wire. 








% The TRAUWOOD process is much faster 
than ordinary furnace heating due to the very 
rapid rate of electric resistance heating. The 
equipment is entirely automatic and is easy to 
operate. Greater production with a material 
reduction in pickling /and cleaning costs is 
insured. 


% The finer/ grain produced by TRAU- 
WOOD electri¢ resistance heating develops 
the maximum /physical and fatigue properties 
in any steel jn either patenting, tempering or 
annealing. The annealing of stainless steel 
and other /alloy wire and strip is readily 
accomplished since the high quenching tem- 
peratures / necessary are easily and rapidly 
attained. 


% / The TRAUWOOD process, in addition to 
doing a better wire heat treating job, is open- 
ing new fields of application for the wire 
industry. The equipment is designed to meet 
your specific requirements and can be built 
to handle all sizes in any tonnage required. 
Full information will be furnished on request. 





Patented in U.S.A. and Foreign Countries 


THE TRAUWOOD ENGINEERING COMPANY 


15200 BROOKPARK ROAD bd BOX 2719 WESTPARK STATION ® CLEVELAND, OHIO 
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A Message to Those Who Serve 
the WIRE INDUSTRY 


Particularly directed to those con- 


cerns who are not.now advertising. 


. If you manufacture wire for wire product fabrication or make machinery or supplies used in the 
wire industry, WIRE AND WIRE PRODUCTS is your primary advertising medium. 


The publication not only covers the domestic field with great thoroughness, but goes to the principal 
wire and wire consuming firms in twenty foreign countries. 


. Are you holding off because you have a husky back-log of 
unfilled orders? The time to advertise to get your name out 
in front of the field as a responsible source of supply is NOW. 
Later on, when the competition becomes tough, may be too 
late. What you should do today, cannot be done as effect- 
ively tomorrow. We urge you, in the name of good, con- 
tinuing business, to make your plans to promote your busi- 


ness, while BUSINESS IS GOOD. 


. You can keep the cost of ad preparation down by having a series of three 
ads that can be rotated. It saves money and time and experience has 
proven that an advertising series run on this basis will be as effective as‘a 
new ad every month. 





Plan to start your advertising in 1949. 





. If you do not have rates and particulars, write today to 


WIRE AND WIRE PRODUCTS 


EDMUND D. SICKELS, Advertising Manager 


300 MAIN STREET STAMFORD, CONN. 


Telephone: STAMFORD 3-0482 
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Portsmouth” —a new name in wire, but already winning 





PORTSMOUTH 


enthusiastic support from users of all types of low carbon 
and special analysis high carbon wire. Portsmouth has 
years of wire making experience — it was the first rolling 
mill in the Northwest Territory. It employs the most modern 
methods in wiremaking — the result of an extensive mod- 
ernization and expansion program. And it offers a com- 
pletely integrated mill, with quality control from ore to 
finished product and careful attention to your individual 


specifications. 


STEEL CORPORATION 


PORTSMOUTH, OHIO 
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Insert bolts through Lay wooden head Place traverse Fasten second wooden 
wooden head. flat on floor. in position. head in place. 




















Stevens Flanged Steel Traverses save time . . . because they 
require only four simple steps in reel assembly. They save 
labor . . . no special tools are necessary. They may be 
stacked and stored in a minimum amount of room... thus 
saving space. And they save money by providing long 
service life. Actual experience records show that Stevens 
Flanged Steel Traverses have given as much as sixteen 
year’s service—without refinishing or major maintenance. 
In many cases their use has doubled the number of trips 
per reel before cut downs or scrapping of wooden heads, 


Stevens “Reinforced Type” Steel Traverses have extra 
strength where it is needed most—at bolt holes and base 
of flange. Reinforcing makes possible the use of lighter 
gauge steel, saving up to 20% in weight while increasing 
overall strength. 


Sizes of Stevens Flanged Steel Traverses range up to 56” 
diameter and 48” traverse. Finishes include plain, painted 
and hot dip galvanized. Width of flange and number of 
bolt and drain holes can be furnished to your specifications. 
Write today for prices. 


NILES STEEL PRODUCTS DIVISION 
REPUBLIC STEEL CORPORATION 
NILES, OHIO 














New emergency field wire 
has minimum diameter... maximum toughness 


Here's A NEW WIRE used by 
railroad companies for severe out- 
door service on emergency commu- 
nication installations. It’s light in 
weight—easy to carry and rig. It’s 
small in diameter—convenient to 
store. And it’s tough enough to 
withstand constant dragging over 
rough terrain ...in all kinds of 
weather. That’s because the wire is 
insulated with Du Pont polythene 
and jacketed with Du Pont nylon. 

Since Du Pont polythene has such 
outstanding electrical properties, a 
thinner coating is needed to do a 
given job of insulation. It’s flexible 
and resilient . . . resists many deteri- 
orating influences that ruin ordinary 


OCTOBER, 1948 




















insulation. The polythene is ex- 
truded directly on the twisted 
strands of copper wire. 

Toassure added protection against 
abrasion from jagged rocks and rub- 
ble, the insulation is covered with a 
thin extruded jacket of Du Pont 
nylon. For tough, durable nylon 
withstands strenuous wear. Greases, 
oils, most chemicals, high and low 
temperatures won’t hurt it. 

Perhaps nylon, polythene or 
another Du Pont plastic can help 
you make a better product. Both 
nylon and polythene can be readily 
molded or extruded. Before design- 
ing electrical parts or wires, look 
into their remarkable properties. 


Wire 
manufactured by 
iar The Okonite Company, 
s— Passaic, 
New Jersey 


Write for free literature: E. I. du Pont 
de Nemours & Co. (Inc.), Plastics 
Department, Room 1510, Arlington, 
New Jersey. 
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~SPEED 


“REGISTERED 


ROD BAKER 


NO OTHER BAKER CAN COMPARE! 


* HI-SPEED PRODUCTION. Bakes up to 4,000 + of rod 
per pin in 3 to 15 minutes, depending on whether 
high or low carbon, or up to 1,000 # fine wire in 
15 minutes. 

Compare this with your present practise. 

* Fuel Saving. Saves up to 40% over competitive 
designs due to patented self-opening and closing doors - 
at top of baker and other features which greatly 
reduce heat loss. 

® ELIMINATES RUSTING because of patented recirculating 

and blow-off system. 

SAVES SPACE. Production, as stated above, requires 

on the average of 150 square feet of floor space. 

Compare this with the obsolete truck type baker you 

may be using. 

LABOR SAVING (how essential.) Crane operator 

handles all operations — cleaning, lime coat and bake. 

Compare this with the old conventional truck type 

baker. 

THE LARGEST WIRE MILLS have recently chosen Carl- 

Mayer Rod Bakers for the preceding reasons. Can 

you afford not to? 

INITIAL COST. Ask for quotation and see how reason- 

able the cost for the results obtained. Carl-Mayer Rod 

Bakers can be furnished with direct or indirect heating 

and for any desired fuel. 













Corl-Mayer Hi-Speed Rod Baker at Atlantic Wire Co. 


THE IMPORTANCE OF 
RECENT PURCHASERS 
is Proof of 
CARL-MAYER OUTSTAND- 


ING QUALIFICATIONS. 
Typical Users Include: 


Carl-Mayer Hi-Speed 
Rod Baker at Wick- ~ 
wire Spencer Steel Co. 


American Steel & Wire Co. 
Allegheny Ludlum Steel Corp. 
Atlantic Wire Co. 


“CARL-MAYER” 
mel ae Atlas Steel Co. 
United States Atlas Tack Corp. 
2,296,361 California Wire Cloth Corp. 
3'235,359 Comfort Spring Co. 
Canada: Crucible Steel Co. of America 
son 589 Eaton Manufacturing Co. 


Frost Steel & Wire Co. Ltd. 
Johnson & Nephew, Ltd. 

Jones & Laughlin Steel Co. 
Pittsburgh Tool Steel & Wire Co. 
e . ° Republic Steel Corp. 

Backed by a Reliable Company with More Than 28 Years Experience sick Wis. ek cali 


Wickwire Spencer Steel Div. of 
Colorado Fuel & Iron Corp. 


THE CARL-MAYER CORPORATION Oar bnew & bk Co 


_ 3030 Euclid Avenue ® Cleveland, Ohio 





Recent shipment of Carl-Mayer Hi-Speed Rod Bakers to 
large wire mill. Note compact heavy duty construction. 
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“Have you noticed the big dif- 
ference Swift's Soaps have 
made in the output of this 


plant?” 





“They're a good buy 
for any wire drawing 
operation. Swift's Soaps 
are formulated by one 
of the world’s best- 
equipped fats and oil 
Jaboratories.”’ 





“I sure have. The boss says you can't beat Swift's 
Soaps for efficient lubrication, minimum dusting 
and uniform quality.” 







"| understand Swift is one 
of the largest producers 
of the. materials that go 
into soap. That’s why 
they're able to make 
quality soaps for every 
wire drawing need." 


\ 





There’ a Swift Distribution Point near you 


Swifts Soaps 


for every wire drawing operation 
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Powdered White Ribbon 
Guaranteed Powder 
Snap Heavy Duty 

Wire Drawing Powder No. 282 
No. 559 Powdered Soap 


In barrels and bags 


SWIFT & COMPANY 


Soap Department, Chicago 9, Ill. 
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OUTSTANDING DRAWING Di 
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1. TAPER GRIP CASING — Extra wide 
tapered front and back openings for 
easy inspection. No steel to cut for 
refinishing or resizing operations. 


2. TAPERED NIB — 
Tapered nib design 
results in tremendous 
internal nib strength. 
Perfect concentric draw- 
ing surfaces of porosity- 
free carbide in every 


V-R die. 


4. NOW V-R ROUGH CORED DIES TO 


For many years the problem of piercing blank 
dies for hole sizes under .015” has been a head- 
ache to die makers — not only did this slow up 
production but operation was costly. Recently, 
Vascoloy-Ramet Corporation began a series of 
practical experiments to rough core a die to 
finish at a size below .015”. Extensive tests 
have proved the success of this development, 
and today we offer you R-O, R-1, R-2 and R-3 








3. PREFORMED ROUGH CORED BACK 
RELIEF — Preformed rough cored back 
relief eliminates a costly die room 
operation over the entire range of hole sizes for 
the life of the die. With the proper back relief 
angle built right into the die nib, breaking and 
chipping due to oversight or neglect is a thing 
of the past. 


FINISH AT HOLE SIZES BELOW .015” — 


V-R Carbide Dies rough cored at .004” 


and .010”. 


“The V-R carbide die designs originate in your 
shop” is not just a slogan but a rule and guide 
for our Engineering Department. Your needs are 


a constant subject of research in our plant. 


Write or call today about the V-R Carbide 
Dies with the 4 most outstanding die develop- 


ments ever incorporated in a single die! 
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the Wire Outlook 


The decision of the Supreme Court that led to the substitution of F. O. B. quotations in 
place of the base pricing system is having serious repercussions in the wire industry . 
as well as many others. 


As has been much publicized, the effect of the decision, which applied the letter of 
the law and ignored its spirit and purpose, would be to create a series of highly 
monopolistic territories, in which, in the steel industry, mills serving a particular area 
would be the sole suppliers. 


In the present sellers’ market the effect is somewhat offset by the willingness of buyers 
to pay slight freight premiums to secure their rods and wire. Once we return to a 
buyers’ market, where competition is keen and price is a vital consideration, a vast re- 
location of manufacturing industry and workers and a centralization of industry con- 
venient to sources of supply would become an economic necessity, creating much need- 
less expense and hardship. 

While this could happen and may, it is to be hoped that the Congressional committee 
created to study the situation will be able to make recommendations that will provide 
the Congress with a basis for an Anti-Trust Law modification that will permit a return 
to the previous pricing system and thus avoid an economic and social upheaval. 
While the scrap supply is better; that it is not adequate is evidenced in the meeting in 
Washington in September called by the Secretary of Commerce to secure better cooper- 
ation from scrap sources in getting this essential back to the steel mills. 
Government stockpiling has begun in earnest, some 67 materials having been placed 
on the list of items essential to security, 30 of which are to receive immediate action. 
This latter group includes lead, tin, copper, zinc, tungsten, nickel, cadmium, vanadium, 
bauxite and industrial diamonds, all of considerable interest to the wire industry. Dur- 
ing the stockpiling period, supplies to manufacturers are not expected to improve— 
rather, the reverse, with more voluntary allocations for all metals. It is not expected 
that the stockpiling will add significantly to the inflationary trend, however. 

While wire prices have never been so complex and confusing, the demand for finished 
wire for most products is so great that there has been no noticeable consumer reaction. 
Nails, fencing and barbed wire, due to seasonal demands, are in very short supply, 
although poultry netting, lawn fence, welded fabric and bale ties appear to be readily 
available currently. Cold heading and fastener wire supply is considerably under 
demand, the rod shortage being responsible for the condition. 


The iron and steel industry is increasing its total expenditures for modernization and 
expansion more than all other manufacturing industries combined. $565,000,000 will 
have been spent by the close of this year for new iron and steel facilities. Then why 
isn’t more steel available? The reasons given are shortages in coke, pig iron and 
scrap, increasing difficulties in getting ore, and increasingly frequent mechanical 
breakdowns. 


Aluminum, last year fairly plentiful, has been short this year and is likely to be in 1949. 
The tremendous growth in the demand for it, coupled with electric power deficiencies 
and Government stockpiling, has not made those who turned to aluminum for wire 
and wire products any happier. 


It is heartening to observe that Department of Commerce reports show a tapering off 
of exports to the U. S. S. R. starting in May and becoming negligible after that. The 
wonder is that the State Department did not have the foresight to shut off these sup- 
plies long ago. 


Business is expected to continue at high levels for the balance of the year. The weak 
spot is considered to be farm prices. They are expected to decline, but if too sharply, 
it is feared that the shock might be felt widely. Yet the Government will spend 6 to 7 
billions in the next two years to support farm prices! 


This month, October, is Convention time in wire circles. It will be our pleasure again 
to welcome those old friends and new who come to Pittsburgh to participate in the 
affairs of the Wire Association. We shall hope to see representatives of our widely di- 
versified and scattered wire industry, from both home and abroad, on this occasion. 


—from the Editor's Desk 
—S 
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WATERBURY- FARREL 





NO. 1 TANDEM WIRE DRAWING MACHINE = FOR BRASS OR COPPER 









® 6 to 10 DIES 
















a FORCED 
(FEED LUBRICATION 
\ pr SPIRAL 


Change gearing provides four finishing 
speeds with a single speed AC main motor. 
Block driven through a clutch which may 
be disengaged to permit rotation by hand. 


THE WATERBURY FARREL FOUNDRY *~° MacHINE COMPANY 





WATERBURY, CONNECTICUT U.S.A. 


CLEVELAND . CHICAGO NEWARK, N. J. 
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There's a 





Engineer 


ready to help you with a “tailor-made”’ cure 


» HERE are some kind of 
headaches that aspirin 
won't cure — even in 

carload lots! When you're faced 
with a production headache in- 
volving the use of wire drawing 
lubricants, there's always a 
Standard engineer ready to he!p 


with a ‘tailor-made’ cure! 


He's a good man to know 
because he knows his business. 
And his business is helping you 


to get better wire finish, high 
speed production and lower 


operating costs! 


To get the benefits of this 
specialized counsel, call in 
a Standard expert today. 
Chances are he'll have (or find) 
a sure cure for any lubrication 
headache! So throw away that 
aspirin — and put in a call 
for Standard. We'll come 


a-running — fast ! 


STANDARD SERVICE CENTERS 


INDUSTRIAL COMPOUNDS CO. 
C. R. Mehl, President 
2037 Sacramento Blvd. 

Los Angeles 21, California 
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L COMPCUNDS CO. 
R. Mehl, President 

2425 Seventeenth Street 

San Francisco, California 


INDUSTRIA 
sh 


STANDARD INDUSTRIAL 
COMPOUNDS COMPANY 
R. M. Conway 
Millbury, Massachusetts 


HAVE YOU HEARD ABOUT EBONY? 
Everyone's talking about this amazing new 
wet wire compound for high or low carbon 
steel wire, copper, brass, bronze and alum- 
inum! For optimum results on any type of 
metal and an amazing increase in die life, 
fet all the facts today from Standard! 


WIRE beAwnee cuanicaies 
Stanckted 
INDUSTRIAL COMPOUNDS CO. 


4600 WEST FERDINAND STREET 
CHICAGO 44, ILLINOIS 
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Formation and Properties of Martensite 
on the Surface of Wire Rope 


By J. H. Corson, Research Engineer 





N the early part of 1908, Dr. H. C. 

Boynton of the John A. Roebling’s 
Sons Company was metallographic- 
ally examining a worn rope wire 
crown. A white layer on the sur- 
face was noted and determined to 
be martensite. He told Mr. C. G. 
Roebling, who was then managing 
the John A. Roebling’s Sons Com- 
pany, of the examination. Mr. Roe- 
bling did not accept the explanation 
at that time but did later in the 
next year when there was a paper 
by J. E. Stead! on the same subject 
which told of martensite on worn- 
rope wire crowns. Although Dr. 
Boynton had not published any- 
thing on this subject it is believed 
that he was the first person in this 
country to note the presence of 
martensite on a rope wire crown. 

* * * 

N the examination of this rope 

wire crown Dr. Boynton noted 
that martensite existed only where 
the surface had been abraded. It 
was concluded that the contact of 
this wire crown with some foreign 
matter such as rock or metal gene- 
rated heat rapidly enough to raise 
the temperature of the abraded area 
above the critical temperature so 
that the surface layer was austenit- 
ized, and its cooling was so rapid 
that martensite was formed. 

kk 


John A. Roebling’s Sons Co., 
Trenton, N. J. 


A study of the effect of Martensite 
on the surface of wire rope. A 
paper presented before the Wire 
Association at Pittsburgh, Pa., Oc- 
tober, 1948. 





INCE that time, martensite on 

worn rope wire crowns has been 
observed frequently and Figure 1 
shows a typical layer of martensite 
on a rope wire crown with cracks 
in it. Various people have felt that 
the rope wire steels of varying car- 
bon content differed in their sus- 
ceptibility to the formation of mar- 
tensite. Their thoughts also in- 
cluded the feeling that one .60% 
carbon heat of steel differed from 





Fig. 1. 


— Typical Layer of Cracked Mar- 
tensite on a Worn Plow Steel Rope Wire 
Crown. 100 Diameters. * * * * 





another .60% carbon heat of steel 
in its susceptibility to the forma- 
tion of martensite. Service expe- 
rience seemed to indicate that rope 
wire having .60% carbon and higher 
was more susceptible to the forma- 
tion of martensite than that with 
less than .60% carbon. 
x kk 
purpose of this paper is to 
discuss the reason for service 
life variations in wire ropes from 
the viewpoint of the possible pres- 
ence of martensite. In many ap- 
plications of wire rope abrasion is 
one of the factors involved, and 
the following are ones in which 
abrasion and martensite are close- 
ly associated. One is a drilling line 
which is slipped through the clamp 
with the clamp not always free from 
the rope. The rope slips at a great 
speed due to the weight of the 
rope and drilling tools. In slipping, 
the rope wire crowns bear against 
the clamp and martensite forms on 
the wire crowns. Another example 
is an incline rope. When the dump 
car at the top of the incline is re- 
leased, it descends with great speed 
and the attached wire rope abrades 
against the metal cross ties At night 
sparks can be seen, a fact testify- 
ing to the high temperature caused 
by abrasion. 
k* ok 
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main consideration is the for- 
mation of martensite on wire 
ropes. In service, martensite only 
occurs in the wire crowns of a 
rope and is associated with abrasion 
in which frictional heat is generated. 
If the abrasion is insufficient to 
cause a rise in temperature above 
the lower critical, martensite can- 
not form. The first assumption is 
that sufficient heat is generated to 
raise the temperature of the wire 
crown up to the austenitizing tem- 
perature. A study of a portion of 
the iron-carbon equilibrium dia- 
gram in Figure 2 has a bearing 
on this question. If the temperature 
rises above the AC1 line austenite 
can occur in any steel. As the car- 
bon content is lowered, the AC3 
line or the upper critical shows 
that a higher temperature must be 
reached in order to austenitize com- 
pletely a surface layer. The carbon 
range of rope wire steels ordinarily 
is 40% to .85% carbon and the 





difference in the upper critical tem- 
perature for the foregoing limits of 
analysis is approximately 90°F. 
kok 
OWEVER, heating rope wire 
crowns by friction up to the 
austenitizing temperature would be 
at such a rate that 90°F difference 
would probably be of little con- 
sequence. Such friction under serv- 
ice conditions is an unknown quan- 
tity and an uncontrolled one. The 
speed of heating by friction is such 
that equilibrium conditions at the 
maximum temperature attained are 
never realized. 
k k 
F. it is assumed that service con- 
ditions are such that frictional 
heat is sufficient to raise surface 
layers to temperatures which form 
austenite, why do some rope wires 
(notably ones with higher carbon 
content) break due to martensite 
formation while others do not? 
k* k * 
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RE are two possibilities. One 
is that the rate of cooling of 
the austenite is variable, sometimes 
forming martensite and sometimes 
pearlite. The other is that the duc- 
tility of the martensite varies and 
brittle martensite cracks causing 
broken wires whereas more ductile 
martensite does not crack 
“ -* &® 


N the following discussion, reasons 
are given for believing that serv- 
ice life variations are not due to 
the first of the above possibilities 
and are entirely due to the second. 
The experimental part of the paper 
deals with the second possibility 
and shows that the ductility of the 
martensite formed on rope wire 
varies primarily with the carbon 
content of the wire. 
k ok * 
N order to discuss the first of the 
above possibilities it is necessary 
to know whether the actual cool- 
ing raie of the austenite is near 
to the critical cooling rate. 
kk 
HE rate of cooling of the surface 
layer of austenite is determined 
by conduction of heat to the cool 
interior of the wire rather than by 
surface radiation which is relative- 
ly much slower. The rate of cool- 
ing will therefore depend upon the 
temperature gradient between the 
surface layer and the interior of 
the wire which in turn will depend 
upon the rate of heating. 
kk 
F the cooling rate of the surface 
layer of austenite is insufficient 
for full hardness the microstructure 
should show pearlite or a mixture 
of martensite and pearlite. The lab- 
oratory has examined a great num- 
ber of martensitic rope wire crowns 
and never has any such mixed or 
pearlite structures been observed. 
kk 
NOTHER piece of evidence that 
the rate of cooling of the aus- 
tenite is always faster than the 
critical cooling rate comes from a 
study of resistance butt welding 
where there is a very steep tem- 
perature gradient. The section be- 
tween the welding jaws is heated 
to the welding temperature while 
the material in the immediate con- 
tact of the jaws is cold. The great 
volume of heat generated is sub- 
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sequently dissipated mainly by con- 
duction cooling. In a weld made 
in a piece of .132” diameter .45% 
carbon steel wire, the overall heat 
affected zone was approximately 
one inch long and the cooling time 
approximately seven seconds. The 
cooling time includes only that time 
in which the weld bead cooled from 
the welding temperature to the 
point where it lost its color In this 
particular instance the heat affected 
zone was approximately 75% mar- 
tensite. 


F 75% martensite occurs under 
the foregoing conditions of slow 
cooling, the possibility of forming 
100% martensite on a rope wire 
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heat affected area is generally .000- 
.003” thick and the adjacent volume 
of cold metal is proportionately 
very much greater. 


third evidence to satisfy the 
statement that the critical cool- 
ing rate is exceeded is along math- 
ematical lines. It was assumed that 
a layer of surface metal .001” thick, 





2” long, and .070” wide had been 
heated to 2600°F and subsequently 
cooled by conduction (i.e. dissipa- 


crown is uncontestable where the ert 






































# = Initial energy in the piece Q% 
os 8 Ps A= Area heated. 2" x .070" = .14 sq.in. 
A 
6 R= Thickness assumed heat = .001*" 
25/5/5715 
C = Conductivity of metal = 25 B.t.u's/sq-ft-/hre 
°v/tt. 
“ “ aie H = Specific Heat = .15 
D = Density = .282 lbs./cu.in. 
T = Initial temperature (before blow) 
- low. TABLE 1. 
To,1,2 Temperature after blow a aati 
nm J ICAL METHOD 
T = 74 E Tt =7 FOR DETER. 
0 imp ote? Ct MINATION OF 
COOLING 
RATE. * * 
Q = Heat transmitted in a time interval ie (Qi1 from 0 to, in tim 2) 


= Arbitrary time intervals chosen to allow transmission of some 


arbitrarily small quantity Q, from, to , in early intervals. 


$2, to, need not be uniforme 


Q11 oe 20At} To» where S = width of 1,2, etce 


then Qo1 = Qo = Qi1» Tor = T1 4 Qo1 since ARHD = constant, let 
ARHD 


it be computed and = K = 00000592 since Tj is a constant (70°F 

approximately) let it be the reference temperature and omitted 

from calculations (A constant addition in any column of 1). 
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tion of heat within the wire itself). 
Heat losses due to radiation and 
absorbtion of heat by the tool are 
not reflected in the results. The 
calculations were based on the for- 
mula 
5 nee + 
E 
ARHD 

this is one of several applicable 
formulas from which a reasonable 
answer could be obtained. The ex- 
planation of the terms are shown 
in Table I. Curve A of Figure 3 
shows the time necessary to cool 
a segment .001” thick from 2600°F 
to 1350°F. Curve B of Figure 3 
shows the temperature rise in the 
second thousandth of an inch as 
the temperature in the first thou- 
sandth of an inch decreases. Curve 
A shows that the rate of cooling 
is by far rapid enough to cool past 
the “nose” of the S-curve. The 
assumptions are such that the actual 
speed of cooling is probably faster 
than that calculated. The actual speed 
of cooling in terms of seconds is at 
the rate of about 200,000°F/second 
in the range of 2500°F-1350°F. This 
speed is in comparison to known 
cooling rates of 320°F/second? and 
663°F/second* determined at 1022°F 
for an 84% carbon and a .57% 
carbon plain carbon steels respect- 
ively to produce 100% martensite 
in very small sized samples. The 
rates of cooling were determined on 
material austenitized at 125°F-160°F 
above the A-3 line. 
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ROM these three lines of investi- 

gation it is concluded that if a 
thin layer of metal on a rope wire 
crown is heated above the upper 
critical temperature that full mar- 
tensitic hardness will be attained 
upon cooling. The formation is 
solely dependent on the temper- 
ature to which the surface is raised 
by friction and not at all affected 
by the method of manufacture or 
the chemical analysis within the 
range of .40% to .85% carbon rope 
wire steels. Consequently any dif- 
ferences in the service life under 
conditions where martensite is pres- 
ent are solely dependent on the 
properties of the martensite. 

* x * 











Fig. 5. 
Machine. 


— Converted Izod Impact Testing 
* * © . * 


E experimental work here de- 

scribed involves the determin- 
ation of the properties of a layer 
of surface martensite on a rope 
wire crown. Bain’s curve’, Figure 
4, for quenched martensite shows 
a tremendous difference in the hard- 
ness of various carbon martensites. 
As the carbon content of steel in- 
creases the hardness of the marten- 
site increases and the ductility de- 
creases. Therefore an investigation 
of the ductility of martensite layers 
on a 41%, 50%, .60% and .78% 
carbon rope wire ranging in diam- 
eter from .071” to .078” diameter 
was made. 

tk * 

N Izod Impact testing machine* 

in which a piece of wire was 
struck a blow with an abrading 
tool was used in the experimental 
work and is shown in Figure 5. 
The wire was held in clamp (A) 
so that it had a slight radius. A 
hardened steel tool was fastened to 
the hammer (C) and the tool (B) 
struck the wire a glancing blow 
and the absorbed energy was meas- 
ured in foot pounds. The striking 
tool contained a rounded piece of 
carboloy as the contacting point. 
Use of the carboloy eliminated nick- 
ing of the tool as well as pieces 
of the tool welding onto the wire 
and resulted in a uniformity of tests. 
The martensite produced was sole- 
ly a part of the wire. The use of 
dissimilar metals decreased the 
amount of friction which decreased 
the heat generated and likewise 
the depth of the martensitic layer 
formed. 

* * * 


HE machine has a series of energy 

levels ranging from 9.6 ft. Ibs. 
to 117.5 ft. lbs. As the samples 
were prepared at a constant tool 
interference of .020” (arbitrarily 
selected) the 33 ft. energy level 
was the lowest setting at which the 
hammer would complete its swing. 
The weight of the hammer system 
and tool was 47 Ibs. 


*. s & 


Sasha series of samples were pre- 
pared. The first was made at 
33 ft. Ib. energy level with a tool 
interference of 0.20”. The average 
thickness of the martensite increased 
from .00077” on the .41% carbon 
wire to .00119” on the .78% carbon 
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Fig. 6. — Photograph of a Martensite Layer on a .078” Diameter, Fig. 7. — Photomicrograph of a Martensite Layer on a .50% Car- 


-78% Carbon, .55% Manganese Steel Wire under the following bon, .49% Manganese Steel Wire Under the following conditions: 
conditions: Energy Level 117.5 ft. Ibs. (Izod Scale), Carboloy Energy Level 117.5 ft. Ibs. (Izod Scale), Carboloy Striking Tool, 
Striking Tool, .020” Depth of Tool Interference. 1000 Diameters. 020” Depth of Tool Interference. 1000 Diameters. 


wire. The second series was made 
at 117.5 ft. lbs. of initial energy 
and the thickness varied from .00098” 
on the .41% carbon wire to .00126” 
on the .78% carbon wire. This 
showed that as the carbon content 
increased the depth of martensite 
formed increased when equal abrad- 













































“ Fig. 8. — View of Typical Cross Ruptures on an Abraded Surface in .60-.85% Carbon Martensite. 
ing forces were employed. However, 
the high carbon wire was more 
resistant to impact due to its greater 
hardness. This greater resistance sHARDNESSIOF | | 
very likely resulted in a greater —- MARTENSITE FORMED : 
depth of heat penetration and a AT. 113.8: € THLE LEVEL. 
heavier layer of metal being aus- oO HARDNESS | OF, STOCK 
tenitized. P WIRE -—- | 
kk * | | | v) 
ICAL layers of .78% carbon 1100 F- ,.. ae ie nd v2 
and 550% carbon martensite on 1000 }+— Sane Sea & — —- 
rope wire are shown in Figures 6 | 65 0 
and 7 respectively. In general both 20 FT ae; ~ QUENCHED ~ = 
layers are similar in that they are UW 800 | MARTENSITE | = 
a solid layer with a distinct de- a (BAIN) | fF 60 © eR oy song 
markation between the martensite 2 00 te he aS Be < ae een ee 
and the hard drawn structure un- 5 600 aE Hew ER cece es Sou soenciead Sicrtasaie, heed. 
derneath. The layer in Figure 7 y: | t+ SO S 
contains a few grains of ferrite _ 500 + 45:8 
which apparently were not solu- Q «soo | Bs | ug 
tioned. The grains of ferrite mainly x 
are present in the inner portion of 900 Ff—- oe + 30 9 
the martensite layer which indi- 200 /-MARTENSITE THICKNESS} 20 ~ 
eates a difference in solutioning ' 00098 .00126" | | lo < 
across the thickness of the layer. 100 cane aaccmaer ane 
The presence of the ferrite very .20 .40 .60 .80 1.00 1.20 
likely has some effect on the duc- 
tility of the martensite layer. PER CENT CARBON 
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Fig. 10. — Relationship between carbon content and maximum amount Fig. 11. 
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of bending before failure of martensite layer. 


HE bend test was used as the 

criteria of the ductility of the 
martensite. The wires were bent 
over a .740” diameter mandrel which 
is roughly ten times the wire diam- 
eter. A protractor was positioned 
behind the mandrel so that the 





— Relationship between carbon content and the maximum 
* 


* * amount of bending before failure of the martensite layer. * 


slowly from the normal position 
until the martensite exhibited cracks 
which were determined by the use 
of the binocular. The wires were 
bent only one 90° bend or less. A 
view of such cracks is shown in 
Figure 8 and the results of the test- 








angle of bending could be accurate- ing are shown on Table II. The 
ly read. The wire was bent very .41% carbon and the .50% carbon 
TABLE Ii 
PROPERTIES OF MARTENSITE PRODUCED ON ROPE WIRE 
UNDER THE FOLLOWING CONDITIONS: 
Tool — Carboloy 
Depth of Cut — .020” 
Energy Level — 33 Ft. Lbs. 
Bend in 
Degrees 
Martensite (c) Overa 
Wire Thickness Hardness .740” Dia. 
Sample Diameter in Inches C-Scale Mandrel 
AIC .075 .00077 (b) (a) 
41C 075 (a) 
4A1C 075 30 
AIC .075 .00084 (b) 31 
50C .0745 38 
50C .0745 00084 (a) 
.50C .0745 .00084 38 
50C 0745 (a) 
.60C 071 00105 45° 
.60C 071 .00098 45 
.60C 071 45 
.60C 071 50° 
-78C .078 38° 
.78C .078 51 
.78C .078 00119 45° 
-78C .078 








(a) No continuous cross ruptures appeared. 


(b) Thickness of total heat-effected area. 
martensite was less than 25% of the heat-effected area. 


(c) C-scale readings converted from 15N Scale, 15Kg. Load. 


* Angle at which continuous cross ruptures appeared. 





00119 51 





The thin skin of continuous 








did not show any cross ruptures 
after bending, but the .60% carbon 
and the .78% carbon wires did ex- 
hibit cross ruptures. The angle of 
bending before rupturing increased 
as the carbon content decreased. 


* *& * 


ARDNESS readings were also 
made on the abraded surfaces 
and the results are shown on Fig- 
ure 9 and Table II. Bain’s curve 
as well as the hardness of the stock 
wire is also introduced for com- 
parison purposes. The hardness of 
the martensitic layer due to its 
thinness reflects not only the hard- 
ness of the martensite but the hard- 
ness of the metal supporting the 
martensite. However, the marten- 
site hardness: increases as the car- 
bon content increases. 


x & & 


E bend test was not altogether 

satisfactory because the wires 
were so stiff that they did not con- 
form to the curvature of the man- 
drel and therefore the radius of 
curvature was somewhat indefinite. 
Thus, it was decided to wrap the 
wire around a mandrel. The size 
of the mandrel would be varied 
and the smallest diameter over 
which the samples could be bent 
without the martensitic layer crack- 
ing would be noted. 


x OR 
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TABLE Ill 
MATERIAL USED IN FORMING MARTENSITE 








Diameter % Carbon % Manganese 
093” 59 ay | 
092” 73 56 
092” 74 55 
.090” 81 60 
090” 49 52 
.090” 85 58 
078” 78 09 
075"* Al 59 
0745” 50 49 
071” .60 66 
a 78 5h) 
062” 56 56 
062” 59 45 
061” .79 64 

* The .41% carbon wire was drawn six holes from .187” diameter raw rod. 








HE work was carried out on the 

set of wires already tested as 
well as on two other sets having 
diameter ranges of .061”-.062” and 
.090”-.093”. Each of these sets had a 
range of carbon content and the 
description of the wires employed 
is shown on Table III. 
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E results of this work were 

plotted against carbon content 
and are shown in Figure 10. In 
each wire size group there is a 
linear relationship. The slopes of 
the bands are not exactly the same 
but are very close. The variations 
in the layer thickness are shown 
on Figure 10 and are of such mag- 
nitude that the widih of the bands 
is fairly constant. The thicknesses 
were controlled as closely as pos- 
sible because values on either side 
of this range would either result 


in the martensite accepting a less 
severe bend when a heavier layer 
was present or a more severe bend 
when a thinner layer was present. 


= “x. & 


O tie together the effect of dif- 

ference in diameters the man- 
drel diameter was divided by the 
wire diameter and plotted against 
percentage carbon. The resulting 
curve is shown in Figure 11. This 
manner of plotting eliminates the 
effect of wire diameter and results 
in a curve with a rather wide band. 
For any one carbon content the 
range of values of mandrel diam- 
eter to wire diameter is quite broad. 
However, the band indicates that 
irrespective of wire size there is 
a definite relationship of the amount 
of bending which various carbon 
content martensite will withstand. 


A few remarks are necessary 
about the characteristics of the 
cross ruptures in the bent wires. 
Figure 12 shows two samples which 
had been bent until cracks appeared 
and then re-straightened. Sample 
A shows the typical distinct cross 
rupture in a .60% and higher car- 
bon martensite. Sample B shows 
a representative sample for a .40%- 
.09% carbon martensite. In Sample 
B the cracking can be considered 
more of a tearing action. The tear- 
ing action started from the edges 
of the abraded surface with in- 
creased bending. A sample was con- 
sidered to have failed before the 
tear had proceeded across the sur- 
face as one continuous crack. The 
range of .55%-.60% carbon appears 
to be the transition range in the 
two types of rupturing. 
kk 
HE conditions presented are only 
one of many possible variations. 
With different conditions of forming 
martensite, the results may be 
slightly different. However, it is 
felt that the data presented ade- 
quately describe the fundamental 
relationships which exist. 
kk * 
N summarizing we conclude that 
if rope wire crowns are heated 
by friction in service above the 
critical temperature, martensite will 
form on cooling. Once the mar- 
tensite is formed, its ability to with- 
stand cracking depends on the car- 
bon content. It has been shown that 


(Please turn to page 1001) 





Fig. 12. — Sample A— Typical Crack of a .60-.80% Carbon Martensite on an Abraded Wire. 


Sample B — Typical Crack of a .40-.55% 


Carbon Martensite on an Abraded Wire. * * * * * * 
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BRASS WIRE PROCESSING 


N the many articles pertaining 

to the art of wire production, the 
greatest emphasis has been placed 
on. the processing of steel and cop- 
per wire. This is understandable 
in the light of the volume of busi- 
ness produced annually in the re- 
spective fields of steel, copper and 
brass wire. The volume of brass 
wire mill products is in the neigh- 
borhood of 50,000 tons annually 
which is only approximately .02% of 
the steel wire production and 10% 
of the copper wire production. How- 
ever, the importance of brass wire 
in the industrial field should not 
be minimized as the products made 
from this wire are used for a large 
variety of essential items, particu- 
larly in the electrical field and 
where non-corrosive materials are 
required. 


x “xk 


‘ei is hoped that the following gen- 
eral outline on the processing of 
brass wire will present a picture 
of the problems facing the brass 
wire producers. The following ap- 
plications and statements apply ex- 
clusively to the procedures used 
by one company and do not ne- 
cessarily reflect the operations used 
by other producers. 


* «x «* 


term “brass wire” as used 

here includes not only the pri- 
mary alloys of copper and zinc but 
the large field of alloys that con- 
tain, along with the primary metals, 
additional elements such as lead, 
tin, silicon, iron, cadmium, alumi- 
num, manganese and others in vary- 
ing proportions and combinations. 
This wire field also includes a num- 
ber of the copper base alloys which 
contain no zinc. These alloys are 
usually called bronzes, the specific 
prefix depending upon the foreign 
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element of greatest proportion, e.g., 
in aluminum bronze the major al- 
loying element is aluminum to 
copper. . 


x xk 


ROPERTIES such as ductility, 

springiness, toughness, strength, 
and stiffness are controlled either 
by annealing or by the amount of 
reduction by drawing following the 
last anneal. Machinability, corrosion 
resistance, hot and cold workability, 
etc., are controlled: largely by modi- 
fying the proportions of copper 
and zinc, and by the addition of 
small quantities of the elements as 
mentioned above. 


* * * 


HE number of brass wire alloys 

is extremely large but much has 
been done toward standardization. 
In addition to the standard alloys, 
which number close to 30, there are 
also many proprietary alloys or spe- 
cialties made only by individual 
companies. 
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RASS wire produced at the 

Bridgeport Brass Company in- 
cludes approximately 20 standard 
alloys as well as the many addition- 
al experimental alloys continually 
being developed to meet specific 
customers’ requirements. The large 
number of alloys of different phy- 
sical characteristics and the great 
number of physical specifications to 
be met in these alloys lead to many 


variations in processing from the 
raw stock to the finish sizes. 


Raw Stock 


ODAY, brass wire mills depend 

largely upon the extrusion meth- 
od for obtaining the raw coil stock 
for subsequent redrawing to the 
finish sizes. Before the advent of 
extrusion, all raw stock was ob- 
tained by hot or cold rolling a cast 
billet or bar. Some hot and cold 
rolling is still in practice but the 
number of alloys produced by these 
methods is gradually being reduced 
as extrusion technique develops. 


Extrusion 


XTRUSION is the method of 

forcing a cast billet under high 
pressure and at an elevated tem- 
perature through a die orifice of 
predetermined size. Extrusion was 
introduced in this country in the 
early twentieth century. When this 
method was initially adopted, the 
only alloys extruded were those 
with a copper content of from 55 
to 61 per cent, but as extrusion 
developed, it was found that other 
elements could be added without 
seriously impairing the ability to 
extrude. The limitation in the mix- 
tures that could be extruded were 
due to the low pressure capacity 
of the presses and the inability of 
extrusion tools, at that time, to 
withstand the pressures and tem- 
peratures. Gradually, with the ad- 
vent of the high pressure extrusion 
presses and improvement in tool 
steels, it became possible to extrude 
a greater variety of brass alloys 
with the elements as _ previously 
mentioned and opened up a field 
for the production of high copper 
base alloys formerly considered im- 
possible. Today it is generally con- 
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ceded that all copper base alloys 
can be extruded with presses of suf- 
ficient pressure if tool steels can 
be introduced to withstand the high 
temperatures and pressures involved. 
k ok 
ewan was quick to note the 
advantages to be gained by ex- 
trusion. Extrusion has largely re- 
placed hot and cold rolling as the 
source of raw material for the fol- 
lowing reasons: 


1. By extrusion it is possible to process 
alloys that cannot be hot rolled, such 
as the leaded mixtures or alloys 
which formerly were processed by 
cold rolling using numerous roll 
passes with intermediate anneals. 

2. Mixture cost can be reduced for the 
extrusion of some alloys, as it is not 
essential that the content of the mix- 
ture for the extruded billet contain 
elements of high purity. For hot 
rolling, mixtures of high purity must 
be used so as not to introduce for- 
eign elements that will affect the hot 
rolling operation and the quality of 
the stock obtained. 

3. The quality of the finish wire ob- 
tained from extrusion is superior to 
that obtained from either hot or cold 
rolling. The as-extruded metal is free 
from the surface defects usually 
found on stock from hot or cold 
rolling. 

Usually rolled stock must be draw 
scalped to remove the surface defects 
but this overation does not always 
assure full removal of this condition. 
Intensive tests are usually given ma- 
terial produced from rolled stock be- 
fore it is shipped. Today, the high 
quality product obtained from extru- 
sion is essential for manufacturing 
processes that subject the metal to 
severe forming operations. 
kk 
prime factors limiting the 
extrusion are the press capacity 
(available pressure) and the extru- 
sion tool life. The extrusion pres. 
sure required depends upon the al- 
loy, the temperature of the billet, 
the speed of extrusion, and the ratio 
of billet area to the area of the 
die orifice. As the ratio of billet 
area to die area increases, the pres- 
sure required to extrude increases 
and necessitates a reduction in di- 
ameter or length of billet that can 
be used. 
xk ok x 
I ai extrusion potentialities of 
any alloy are usually predeter- 
mined before extrusion is attempted 
by results obtained from “drop 
hammer tests.” The drop hammer 
test is a measurement of deforma- 
tion on a heated slug, at a known 
temperature, by a predetermined 
hammer blow. From a comparison 


of the results obtained for the alloy 
being considered, with the results of 
drop hammer tests obtained on 
alloys for which extrusion has al- 
ready been established, a fairly ac- 
curate determination of the extru- 
sion temperature, extrusion pres- 
sure, billet size, and minimum ex- 
trusion size for the new alloy can 
be estimated. 
k ok 

XTRUSION of the billet must 

take place in the temperature 
range in which the particular alloy 
can be hot worked, consistent with 
extrusion press limitations. The tem- 
perature range includes the dif- 
ference between the minimum tem- 
perature where excessive pressure 
is required to extrude and the 
maximum temperature at which in- 
cipient melting of elements within 
the alloy may occur. It is there- 
fore essential that the temperature 
of the billet during extrusion be 
controlled so that the temperature 
will not drop to the point where 
the extrusion pressure will not be 
sufficient to complete the extrusion, 
and, on the other hand, so that the 
billet temperature will not be so 
high that incipient melting will oc- 
cur and cause cracks in the ex- 
truded metal. 


>, ek 


PEED of extrusion is also a de- 

termining factor in limiting the 
extrusion billet and extruded size. 
The speed of extrusion must be con- 
trolled so that the frictional heat 
of deformation within the billet as 
it is being extruded and the heat 
due to frictional heat when the 
metal is passing through the die 
will not raise the metal temper- 
ature to the point where incipient 
melting will occur and surface crack- 
ing result. Extrusion speeds vary 
with the copper content of brasses 
and will range between 100 feet 
per minute to 600 feet per minute. 

k ok 


O presses, one of a 2750 ton 

capacity and the other of 1600 
ton capacity, are used at Bridge- 
port. Extrusion is gradually absorb- 
ing the alloys previously hot rolled 
and to date only few of the bronzes 
are now hot rolled. Work is dis- 
tributed so that the lighter press 
is confined solely to mixtures readi- 


ly extrudable or up to 65 per cent’ 


copper, and the heavier press to 
the more difficult extrudable alloys 
of higher copper content. 

k ok 


b kos raw coil stock is extruded 
from billets ranging from 6” to 
10” in diameter and 11” to 30” in 
length to sizes of from 144” minimum 
to 1” maximum. Most generally, 
the alloys containing a copper con- 
tent of up to 65 percent can be ex- 
truded readily and therefore with 
the larger diameter and length bil- 
lets and to the lower range of sizes. 
As the copper content increases up 
to 85 percent, there is a tendency 
for the pressure and temperatures 
required for extrusion to increase 
and therefore the billet diameter 
and length must be correspondingly 
reduced and the die orifice in- 
creased. Alloying elements also gen- 
erally affect extrudability so that 
the size of the billet must be re- 
duced. 
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OR coil stock, generally the maxi- 

mum size that can adequately 
be handled by wire block processing 
equipment is 1” diameter and billet 
temperature and size are usually 
determined to obtain sizes 1” or 
below from either single or mul- 
tiple hole extrusion. The coil weight 
obtained from the extrusion is also 
a determining factor and coil weights 
of 200 pounds have generally been 
established as a desirable minimum 
in order to keep processing costs 
in line. 

kk 


OT all of the metal extruded is 
usable. From 15 to 25 percent 

of the original billet weight is dis- 
carded before the material is proc- 
essed. The defective material is 
caused by the oxidation of the billet 
surface. This oxidized surface is 
drawn into the extrusion stream 
toward the end of the extrusion 
stroke and does not form a bond 
with the clean material. The last 
section of the extruded stock con- 
taining this oxidized metal must be 
cut off. This defect or “piping” is 
removed from the coils by specially 
designed equipment which automat- 
ically breaks the stock so a frac- 
ture is obtained which exposes the 
inner structure. Examination of the 
metal interior is continued until 





OCTOBER, 1948 


877 











all the defect is removed. In brasses 
of low copper content, this extrusion 
defect is normally in the center 
of the stock but for the high cop- 
per brasses and bronzes the defect 
appears also on the surface. To 
reduce the amount of defect, it is 
desirable to extrude the billet with- 
in the shortest period of time and 
at the lowest billet temperature and 
to keep the extrusion tools heated 
to a suitable temperature so that 
the chilling of the billet will be 
minimized. Present practice is to 
extrude so that a shell is left with- 
in the container, thus preventing 
the oxidized surface from entering 
the stream during the earlier stages 
of extrusion. 


x «kX 


A close check, however, must be 
maintained on the economics 
of extrusion. As billet sizes must 
be reduced for the more difficult 
extrudable alloys, a point is reached 
where the cost of extrusion and 
subsequent processing may exceed 
the cost of hot rolling and process- 
ing. 


Drawing 


ROCESSING equipment must be 

flexible in order to make use 
of the full drawing potentialities of 
all the alloys made. The ability of 
a metal to be cold worked depends 
upon its physical characteristics, 
primarily on its initial hardness, 
work hardening capacity, and duc- 
tility. Mechanical factors such as 
tool life, die shapes, equipment ca- 
pacities and lubrication will also in- 
fluence the amount of cold reduc- 
tion that can be given but these 
factors are subject to a large ex- 
tent to mill control. 


x & «* 


yim number of alloys produced 
with their varying physical char- 
acteristics tend to complicate proc- 
essing procedures. The amount of 
cold working that can be done with- 
out annealing varies from 20 per 
cent for some bronzes up to 90 per 
cent for the high copper content 
brasses and bronzes. Because of the 
radical differences in the alloys pro- 
duced and the varying reductions 
that can be given, drawing equip- 
ment consists of both single and 
multiple die draw blocks. Drawing 


equipment is usually operated by 
d.c. motor with controls for gradual 
acceleration to prevent breakage at 
the start of the draw and for in- 
termittent operation and to provide 
a range of drawing speeds that can 
be adjusted for the alloy being 
drawn. 
k ok * 


; igo single block drawing equip- 
ment at Bridgeport consists of 
blocks of 20,000, 10,000 and 5,000 
pound draw pull capacity with draw 
speeds ranging from 115 to 400 feet 
for the heavy duty blocks, 200 to 
800 for the intermediate blocks, 
and 200 to 1,000 for the light blocks. 
These single draw machines are 
equipped with draw blocks ranging 
from 8” to 30” in order to supply 
the various coil diameters requested. 
Generally, the heavy duty wire 
blocks will be used for drawing to 
sizes 4%” and up, the intermediate 
blocks for sizes 4%” to %4”, and the 
light blocks for sizes under 14”. 


x ke * 


HE continuous draw wire ma- 

chines consist of one 9 die heavy 
duty machine with a maximum en- 
tering size of 1%” and two smaller 
7 and 8 die machines with a maxi- 
mum entering size of .128”. The 
heavy-duty continuous machine con- 
tains 9 dies in series with seven 
draw capstans between the enter- 
ing die and finish die. The re- 
duction between dies is one Brown 
and Sharpe number with a two 
number reduction generally obtained 
between the entering size and the 
first die. Not all capstans need be 
used so that reductions of from 6 
to 10 Brown and Sharpe numbers 
can be given the wire drawn on 
this machine. Wire can be taken 
off at sizes anywhere between .204 
and .064 at draw speeds of between 
1000 and 2000 feet per minute. This 
machine is used primarily for furn- 
ishing wire for stock from which 
material for small diameter wire 
orders are drawn and for stock 
for the smaller pin wire machines. 

kk 


two smaller continuous wire 
machines are of the cone type and 
are used for furnishing sizes down 
to .028 at draw speeds of between 
600 to 2000 feet per minute. For 
continuous wire drawing, the coils 
are butt welded, the weld becoming 


an integral part of the metal. Spe- 

cific coil weights from the contin- 

uous machines are controlled by 

the use of counters on the blocks. 
2. 


E draw speeds at which wire 

can be drawn are dependent 
upon the following factors: machine 
capacities and speeds, the alloys 
being processed, lubrication, finish 
surface requirements, the finish size, 
and the final area reduction. 

kk * 


ACHINE capacity and speeds 
are mentioned as influencing 
the drawing speeds since wire equip- 
ment has definite stated draw pull 
capucities and range of drawing 
speeds and are equipped with d.c. 
adjustable speed motors where the 
speed can be varied with the change 
in the load. The reductions given 
wire and the draw pull required 
for these reductions will determine 
the drawing speed available. This 
is generally the case for the process 
breakdown draws on the heavy 
duty blocks where area reductions 
of up to 60 percent can be obtained, 
depending upon the alloy. This af- 
fect is particularly noticeable in the 
drawing of the bronzes where the 
hardness and stiffness of the metal 
is appreciably increased by drawing. 
kk * 
OTAL area reductions ranging 
from 5 per cent to 90 per cent 
are given wire in order to obtain 
the final specifications desired. High 
copper brasses and the bronzes are 
generally requested with high ten- 
sile specification, requiring heavy 
reductions, and the low copper al- 
loys are generally furnished with 
final reductions ranging from 5 to 
25 per cent. It is in this last cate- 
gory that control in drawing speeds 
must be exercised so that the fin- 
ish surface meets the quality de- 
sired and the gauge does not vary 
throughout the coil length. 
k ok 


ENERALLY, sizes to finish %4” 
and above are _ completely 
processed by single block drawing 
operations. For sizes below 4”, the 
stock from the initial block break- 
down is passed through the heavy 
duty continuous wire machine and 
then redrawn to finish on either the 
single blocks or the smaller con- 
tinuous wire machines. 
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HE average number of drawing 

operations from the extruded 
size to the finish size will vary 
considerably for the various mix- 
tures, but generally the finish size 
can be obtained in from 2 to 6 
drawing operations, depending upon 
the finish size. The main influencing 
alloying elements that contribute 
toward the need for more than 
average drawing operations are alu- 
minum, manganese, iron, silicon, 
and phosphorus which cause the al- 
loy to increase appreciably in hard- 
ness and stiffness when drawn. 


Dies 

S frequently mentioned in many 
of the articles written on wire 
drawing, the tungsten carbide die 
has been the greatest advancement 
in wire drawing for many years. 
It has contributed to the high draw- 
ing speeds now used, in maintaining 
uniformity of gauge and in reducing 
tool costs, production delays and 

mill scrap. 


x “WT  O® 


IE life primarily depends upon 
the alloy drawn and the lubri- 
cant used. Die shape is a contribut- 
ing factor in that much can be done 
toward reducing the heat during 
draw, increasing the area reduction 
that can be given in one operation 
and reducing the draw pull re- 
quired. Control of the die contour 
for the final draw is of great im- 
portance in obtaining close control 
of size variations, and toward ob- 
taining final quality of material. 


Lubricants 


OAP base and dry soap lubri- 

cants are used almost exclusive- 
ly, both on the single and multiple 
die wire machines. Soap solutions 
are used on the continuous wire 
machines and contain from 1 to 3 
per cent fatty acid, the solution for 
the smaller machines having the 
least fatty acid content. The solu- 
tions are pumped from reserve tanks 
and sprayed onto the wire <¢nd 
drawing dies and returned to the 
reserve tanks. The reserve tanks 
contain cooling coils to reduce the 
lubricant temperature for more ef- 
fective lubrication as well as to 
prevent the rapid evaporation of 


the more volatile elements in the 
solution. The lubricant for the single 
block draws is coated on the metal 
by dipping the coils into a soap 
solution and permitting the solution 
to dry on the wire. No additional 
lubricant is added at the blocks, 
the soap coating being sufficient for 
practically all drawing operations. 
kk ok 


UBRICANTS .must be made up 

of elements that will not discolor 
(red stain) the wire when carried 
over on the metal through the 
anneal and pickle. 


Annealing 


RAIN size has generally be- 
come the adopted method for 
specifying soft temper finish wire. 
In order to obtain the final grain 
size requirements, the drawing and 
annealing during processing must be 
closely coordinated. 
k ok 
HE raw stock, due to the high 
temperatures of extrusion, has 
an enlarged grain structure which 
will vary throughout the length of 
the extruded coil. Common brass 
mixtures as extruded will have a 
grain size dependent upon the mix- 
ture, extrusion temperature, the ex- 
trusion pressure required and the 
speed of extrusion. This raw stock 
is generally cold worked to its limit 
before annealing. This initial cold 
working is essential in order to ob- 
tain a more uniform recrystalliza- 
tion in the subsequent annealing 
efter draw. 
k ok 
HE conditions influencing the 
time and temperature for an- 
neals are: the composition of the 
alloy, the amount of previous cold 
working, the amount of cold work- 
ing still to be done, and the diam- 
eter of the wire. The physical fur- 
nace specifications such as furnace 
capacity, method of loading, and 
source and application of heat are 
also determining factors. 
k* ok 


ROCESS anneals or anneals be- 

tween block draws where the 
wire is being reduced as a means 
of getting down from the extruded 
size to the ready-to-finish state are 
at higher temperatures so as to ob- 
tain the maximum ductility. At 


Bridgeport, the process anneals are 
done in roller hearth, direct fire 


‘continuous feed type furnaces with 


a cycle of 1% to 2 hours with metal 
temperatures ranging from 920°F to 
1250°F and a capacity of from 6000 
to 7000 pounds per hour. The final 
anneal, where close control is es- 
sential to obtain the final grain 
size specification is done in the 
batch type convection furnace. This 
type furnace provides the most uni- 
form distribution of heat and for 
temperatures 1250°F and below is 
the best adaptable for obtaining 
uniform grain size requirements. 
The cycle is again from 1% to 2 
hours with metal temperatures of 
from 800°F to 1200°F at a capacity 
of 2000 to 4000 pounds per hour. 
k ok * 


OST alloys can be quenched 

directly after extrusion with- 
out affecting the grain structure but 
generally alloys below 65 per cent 
copper are air cooled to a temper- 
ature of 900°F or lower so as to 
reduce the possibility of trapping 
secondary beta grain constituent 
which will increase the metal hard- 
ness and reduce its cold working 
properties. 


Cleaning 


URING the annealing process an 
oxide coating is acquired which 
must be removed before further re- 
drawing can be done. The agents 
used to remove this oxide or scale 
may be either a dilute solution of 
sulphuric acid or a solution of sod- 
ium bichromate and sulphuric acid. 
Generally if the wire is to be drawn 
and process annealed, a sulphuric 
acid dip is sufficient, but if the 
metal is at the ready-to-finish stage, 
it is given both a sulphuric and 
sodium bichromate cleaning to in- 
sure full removal of all oxides and 
to bring out the true color of the 
metal and thereby improve its ap- 
pearance. 
ee 
HE sulphuric acid content for 
the straight sulphuric acid solu- 
tion ranges from 5 to 8 percent 
of acid by weight and for the bi- 
chromate solution a content of 5 to 
8 percent of both sulphuric acid and 
bichromate by weight. Practice va- 
ries throughout the industry in this 
respect, depending upon the type 
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Quality control at Seneca allows you to plan production with- 
out future worries about material variations. lron, steel, low 
carbon, high carbon, tempered or untempered, aluminum and 
bronze wire are all produced according to the same high 
standard. 

Square—Keystone —Flat-Round—Half-Round—Special Shapes— Straightened 
and cut. 

Number 40 W&M Gauge (.007) and larger. 

Liquor Finish—Bright Galvanized—Coppered—Enameled All Colors—An- 
nealed—Tinned—Oil Tempered. 


Thousands of Uses 


Aircraft Cable Hair Pin Reed 

Armor Car Seal Hat Regulator Spring 

Armature Clips Hat Pin Ribbon 

Bee Clock Spring Heddle Safety Pin 

Belt Hooks Cotter Pins Hooks and Eyes Spark Coil Core 

Bobby Pins Curtain Springs Link Fabrics Special Springs 

Bonnets Drapery Pin Lock Springs Spiral Binding 

Bookbinders Fish Hook Mattresses Stapling 

Bottlecap Fish Tape Needle Stitching 

Box Stitching Florist Picture Cord Umbrella 

Brooms Fuse Pins-Ropes Valve Spring 

Brushes Glass Netting Pin Ticket Weaving 

Button Grape Tying Piston Ring Wire Cloth 
Gutter Broom Plow Steel 


Save time and money by depending on Seneca Quality Controlled Wire to 
meet your specifications. Write today for quotation and delivery schedule. 


SENECA 


WIRE & MANUFACTURING COMPANY 





alloy in which the volume produc- 
tion lies. The metal will be etched 
or pitted if it is immersed too long 
in the pickling solution. Proper 
conditions for operation can quickly 
be found by trial. 
k ok * 

EPARATE acid tubs for the 

cleaning of the high copper al- 
loys and the alloys of common 
brasses are maintained. The clean- 
ing action on the copper alloys is 
accelerated by heating the solution 
to about 120°F. The high brass 
mixtures are not cleaned in the cop- 
per cleaning tubs for fear of etching 
the metal by the accelerated action 
of the hot acid or discoloring the 
metal by coatings of copper scale. 

kok 


LL metal must be thoroughly 
rinsed after cleaning to remove 
all traces of the acid solution. 
Stains will appear on the metal if 
not thoroughly rinsed and at least 
two separate washings in water 
should be used before drying. Ma- 
terial finished soft is sent to a dry- 
out furnace after cleaning to re- 
move, as soon as possible, all mois- 
ture clinging to the wire. This will 
prevent the wire from water stain- 
ing so that surface appearance will 
be uniform for all coils. 
k ok 
Y far the most common defect 
encountered in pickling is the 
presence of red stain on the metal. 
Whether the red stain is copper or 
cuprous oxide, it may be removed 
in a bichromate pickle. Red stain 
on brass is usually caused by lubri- 
cating materials being left on the 
surface of the brass before anneal- 
ing. Some lubricants have a greater 
tendency to cause this than others. 
Less frequently, the presence of 
metallic iron in contact with the 
brass during pickling is a cause of 
red staining, but here the staining 
only takes place close to the point 
of contact and is not widespread. 
In this case it is caused by the cop- 
per plating out on the parts be- 
cause iron is anodic to copper. Great 
care must be taken to prevent any 
stray pieces of iron, such as nails 
or tools, from entering the pickling 
solution. 
kk 
|X order to bring out the true color 
of high copper brasses and bronzes, 


(Please turn to page 992) 
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fast, efficient 
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replacing now with modern, 
efficient Morgan-Connor Wire 
Machines. Get the full benefits of 


low power cost, low die cost, low 


space requirement, high production. 


Let’s talk it over. 
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You Are Cordially Welcomed 


to the 
Annual WIRE ASSOCIATION Convention! 


Ca 





To those who are engaged in and to those who serve the wire industry, the officers and directors bid a 


cordial welcome to this, the 19th Annual Convention of the Wire Association. 


Convention activities will occupy a full five days this year, with head- 
quarters centered in the William Penn Hotel, starting at 10 A. M. on Oc- 
tober 18th and running through the afternoon of the 22nd. 


Technical sessions will offer a varied program of subjects that will provide all who come with valuable 
ideas to take home and use. It is to be hoped that you will attend all of the sessions, not only to listen, 
but to give out of your own fund of experience and knowledge for the benefit of others. In thus giv- 
ing, you enlarge and strengthen your own useful ideas. And on points upon which you seek enlighten- 


ment, you are always free to put forward questions for the opinions of others. 


Besides the technical sessions, there will be top-notch entertainment, two 
interesting plant inspections and ample opportunity for private and per- 
sonal conferences with others whom you will meet at the Convention. 

So to members of the wire industry we say: “Come one, come alll” We 


want you to attend. Full program details are given elsewhere in this issue. 


CS 


THE WIRE ASSOCIATION 


Richard E. Brown, Executive Secretary 


300 MAIN STREET STAMFORD, CONN 
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ACROPAK has no crev- 
ices, no weak points, 
gives more strength with 
less weight. ACROPAK 
can be reversed on spindle 
without re-setting the 
traverse. ACROPAK is 
adaptable to end take-off. 


ACROPAK assures a minimum of 
wire breakage through uniform flow 
of wire on and off spool. Because 
ACROPAK cannot rust, it does not 
have to be reconditioned by cleaning 
and buffing after each use. 


ACROMETAL PRODUCTS, INC. 


602 Fifth Street North © Minneapolis 1, Minnesota 








INDUSTRY'S RESPONSE CONTINUES- 


For the only drawn aluminum alloy spool 
for precision wire packaging 


ACROPAK 





(Trade Name Registered) 


Leadership in a business field must be attained by supplying a superior 
product to fill the customers’ exact needs. ACROPAK has attained this 
leadership during its first year on the market. More than one million 
ACROPAK spools are in use today—positive proof of the wide acceptance 
of this aluminum alloy spool. 











Turse are the outstanding features of ACROPAK tricity, flange run-out and traverse insure highest 
which have established this leadership: Drawn accuracy. 

construction and mechanical bonding of the finest For shipping — ACROPAK is unbreakable, light, 
aluminum alloy give ACROPAK a new degree of has long life. It returns its cost in freight savings 
strength and rigidity. Exceptional lightness and alone. 

weight uniformity are achieved through scientific Add another factor . . . visual sales appeal. 
design and the use of aluminum alloy. Dynamic ACROPAK’s smooth, bright exterior lends a fine 
balance plus tolerances within .005” on concen- appearance to the finished wire package. 


Visit our convention rooms at the Hotel William Penn 















SIZES AVAILABLE 









FROM STOCK 
Flange Diam. 6” 4YA" 
Barrel Diam. 34” 2" 
Traverse 3 to 6” 3 to 6” 
Arbor Size %e & 3” 4" 





PROMPT DELIVERY 


may be had on all standard spools. Tele- 
phone or wire for quotations and delivery 


commitments. 

I 
——— * * 
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ACROMETAL PRODUCTS, INC. “Suns MINNEAPOLIS, U.S. A. 








The Control and Production 
of High Carbon Wire 





production of high carbon 
steel wire presents many varied 
and complex problems. It is not 
my intention to attempt here to 
deal with any specific problem, but 
rather to give a general resumé of 
the different processes and precau- 
tions necessary in the wire mill to 
produce the finished product. 
x *k* * 


ELECTION of the proper grade 

of steel must be made to meet 
the requirements or specifications 
of the customer. The size of rod 
to be used will, of course, depend 
upon the ultimate physical proper- 
ties desired. A number of different 
grades of steel and sizes of rods 
are necessary to satisfy all demands 
in the most economical manner. At 
Keystone we regularly carry seven 


By Jerry G. Weiss, Supt., 


Patent and High Carbon Wire Dept. 
Keystone Steel & Wire Company 


Peoria, Illinois 


A description of control methods in- 
volved in the different processes 
connected with the production of 
high carbon wire. A paper pre- 
sented before the Wire Association 
at Pittsburgh, Pa., October, 1948. 





different grades of steel for the pro- 
duction of rope and strand wire, 
four for the various types of spring 
wire, and three for special purpose 
wire for such applications as lock 
washers, screwdriver blades, fish- 
hooks, ete. These steels may be 
rolled into eight different sizes of 
rods. 
k ok * 


N order for the mill set-up or 
scheduling man to process the 
correct stock to meet the final spe- 
cifications, he must make a few 


CHART “A” 
BASIC STRENGTH FACTORS FOR PATENTED STOCK 





The sum total of the following factors equals the tensile strength of Patented rods: 
Carbon x 950 
Iron constant of 40,000 P. S. IL. 
Manganese hardenability factor. 


MANGANESE HARDENABILITY VALUES 





FOR STEELS UNDER .60% CARBON 








FOR STEELS OVER .60% CARBON 








% MANGANESE FACTOR % MANGANESE FACTOR 
AS — 54 30,000 49 — 54 30,000 
55 —.59 32,000 55 — 59 33,000 
60 — .64 34,000 60 — .64 36,000 
65 — .69 36,000 65 — .69 39,000 
.70—.74 38,000 70 —.74 42,000 
15—.79 40,000 15 —.79 45,000 
80 — 84 42,000 80 — 84 48,000 
85 — 89 44,000 85 — 89 51,000 
90— 94 46,000 90 — 94 54,000 


Example: Carbon .77% 
77 x 950 

Iron constant 
Manganese factor — 33,000 P.S.I. 





Manganese .57% 
73,150 P.S.I. 
40,000 P.S.I. 








Total or Patented tensile —146,150 P.S.1. 








preliminary calculations. Each mill 
will have its own formulae and 
charts to facilitate these observa- 
tions. Example charts currently 
used in our mill are shown in 
Charts A and B. 
* k 
IN the correct steel grade 
is determined, the rods are 
trimmed and tested. In this oper- 
ation, both ends of each coil of rods 
are trimmed to remove fins, laps, or 
overfills. A four inch length of rod 
is then given one complete twist 
and untwisted. The sample thus 
twisted is etched in acid to expose 
any seams, laps, or other surface 
imperfections. After the surface in- 
spection the sample of each end of 
each coil is nicked and broken and 
the fractures thus obtained are in- 
spected for pipe and segregation. 
All rods showing any of these de- 
fects are rejected. 
kk 
FTER quality is thus insured, 
the rods are then patented. 
This operation is well known to all 
wire men as a conditioning heat 
treatment in which the rod or wire 
is heated well above the upper 
critical point for a few seconds, and 
then cooled rapidly in air, or 
quenched in a bath of molten metal 
or other suitable material. Due to 
the non-uniform rate of cooling 
throughout a coil of hot-rolled rods, 
the structure is quite variable. Fig- 
ure 1 shows the variation in struc- 
ture to be found in green rods. In 
our plant, all high carbon rods are 
patented before any drawing oper- 
ations are performed. It has been 
our experience that the drawing of 
green or unpatented rods often 
causes trouble in subsequent pro- 
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cessing, due to frequent rupture of 





































































































either the surface or internal struc- CHART “Be 
une WE ey, Gees, Gal Geknting il TENSILE ConiPpuTATION CHART 
makes the structure uniform, duc- 
tile, and highly plastic, one which ieee | 
lends itself well to cold work or 
drawing operations. Figure 2 shows nee ; 
the same sections of Figure 1 after pean 
patenting. , 1 
~ ee 160,000 
ODS and wire larger than 9 : i 
gauge are air patented in fur- 150,000 
naces with hearths 6’ wide and 60’ H 
long, heated to approximately 1850° | 140,000 1 
F. Wire in the size range from 9 a H 
to 16 gauge is also air patented in 2 
the same size furnace, but at a tem- 2 | 
perature of 1800°F. . states i 
=. =.» wl 110,000 i; 
IRE smaller than 16 gauge is 2 / } 
run through smaller furnaces Gi s0¢000 H 
with hearths 3’ by 35’, at a temper- Bee / / 
ature of 1550°F. These sizes are Z 9000 t 
always quenched in lead at 900° to rs / 
1100°F. The quenching temperature ul 89,000 va 
may be varied to produce the de- be A / 
sired tensile strength. S — 7 ri 
kk = , 
LL of these patenting furnaces ore AP 
are heated with natural gas eee ce 
or fuel oil. Natural gas is the pre- YW : 2 
ferred fuel since it produces a 40,000 Az 
more uniform temperature through- Y/Y, ne 
out the furnace. It is cleaner, oper- 30,000 A 
ates with much less maintenance, 74 
and is much more economical. Fuel 2G,000 Aan 
is supplied through three mani- fo 
folds on each furnace, and the tem- oer y 
perature in each zone is automatic- . yf 
ally controlled to a maximum varia- io ok: a aa a a ee a 
tion of 10°F. A highly oxidizing at- Percent RedUCTION 
GREEN ROD 


PATENTED ROD 





Section #1 from an outside Section #1 

strand that cooled rapidly. 

Section #2 from an_ inside - 

strand that cooled rapidly. Section #2 
Fig. 1—X4 Samples from same coil at .450” rod. .81% Fig. 2—X4 Same sections shown in Figure 1 after 
Carbon, .62% Manganese. x * * * * patenting. * * * * * 
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mosphere is maintained in the larger 
furnaces to purposely produce a 
heavy scale which is then cracked 
off by mechanical bending. After 
the rod or wire passes over the 
scale breakers, the surface is com- 
paratively clean and free of scale. 
The normal steel loss caused by this 
heavy scaling is approximately 1.5%. 
This loss, however, is offset by low- 
er cleaning costs since this material 
can be cleaned quickly and much 
more economically than if it had a 
thin and adherent surface scale 
which is quite impervious to the 
action of cleaning acids. 
*« x = 

NE of the more recently devel- 

‘oped methods of patenting is 
the electrical resistance patenting 
machine. In this method, the wire 
is quickly heated by an electrical 
charge and quenched in lead, at any 
desired temperature. This type of 
patenting produces a very ductile 
and highly refined structure; it pro- 
duces practically no scale, but a sur- 
face that is easily cleaned. The wire 
thus patented may be galvanized 
without any intermittent cleaning 
other than the usual muriatic acid 
bath used in galvanizing operations. 
Some disadvantages of this type of 
equipment are the higher cost of 
operation (this will vary according 
to power costs in different locali- 
ties), and the necessity of having 
to run only wires of the same size 
at any one time. This latter dis- 
advantage causes considerable loss 
of production and increases scrap 
when changing from one size of 
wire to another. 

ari a 


N general, patenting is a simple 

form of heat treating high carbon 
rods and wire. There are, however, 
a few precautions necessary to pre- 
vent poor drawing qualities or pos- 
sible complaint from the customer. 
Since good heat treatment is the 
result of proper time at the correct 
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Figure 3. X4 78% Carbon 58% 


temperature, it is apparent that the 
speed of the rod or wire and the 
furnace temperature must be coor- 
dinated to produce the desired struc- 
ture. As indicated above, the type 
of scale produced has an effect on 
the cleaning. If the scale is thin, 
unbroken and adherent, it is ne- 
cessary to take every precaution to 
avoid overpickling or “burning”, 
which generally causes excessive die 
wear, scratched wire, and affected 
physical properties. 


* x x 


LLOWING rods to be stopped 

in the furnace for more than 
a few seconds is the most serious 
error possible to commit in the 
patenting process. If the rod is 
stopped, the section affected will 
be that short length just at the exit 
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end of the furnace which has cooled 
too slowly. Cooling is retarded by 
the heat supplied from the adjacent 
section which is up to temperature 
in the furnace. Figure 3 shows the 
variations at this point when rods 
were stopped for different time in- 
tervals. 
ck UY 
IGURE 4 is a composite macro- 
graph showing a wire which 
broke in this affected area when 
the .343” rod was drawn to .292” 
wire (27.5% reduction in area). 
x ok * 


N the Cleaning House, the patented 

material is loaded on a hairpin 
yoke and immersed in a tank of 
about 6% sulfuric acid maintained 
at a temperature of 140°F, or lower. 
A commercial inhibitor is added to 








886 


WIRE 








LBA posit, 











prevent burning of the steel and to 
control the fumes from the bath. 
With the aid of mechanical agita- 
tors, the cleaning operation is usual- 
ly completed in 20 to 30 minutes, 
after which the material is rinsed 
by dipping in a tank of running 
water. If a sull coating is desired, 
it is applied by allowing the yoke 
to hang in a very fine spray or 
fog. The water used here may be 
hot or cold, as desired. This is fol- 
lowed by application of a com- 
mercial phosphate or lime substi- 
tute coating, or, if preferred, the 
regular lime coating is put on, and 
the stock is then placed in the 
baker to dry. 


x: & 2 


ROM the bakers the stock is de- 
livered to the drawing machine, 
where it is drawn through tungsten 
carbide dies to the specified sizes. 
The procedure usually followed to 
produce finished wire or wire for 
reprocessing is given in Table I. 
k ok 
LL drawing machines are 
equipped with water cooled dies 
and blocks to dissipate the heat 
generated during the drawing oper- 
ation. This cooling is absolutely 
essential if highest quality wire is 
to be finished at the indicated 
speeds. This will prove especially 
true where uniformity and close 
tolerances are required. In drawing 
rope wire, for instance, insufficient 
or improper cooling is reflected in 
a higher tensile strength with low 
and erratic torsional values. The 
torsion test is used also as a cri- 
terion of ductility, flexibility, and 
forming qualities for other grades 
of high carbon wire. 
kk 
T has been found that when draw- 
ing wire .120 and larger on large 
single blocks, even though they are 
water cooled, there is a progressive 
buildup of heat within the coil that 
seriously affects physical proper- 


ties. The ends of the coil, or the 
outside strands, will show a normal 
tensile strength and high torsions 
while those strands inside the coil, 
subject to the higher temperatures, 
will have a tensile strength 10,000 
to 20,000 p.s.i. higher, and possess 
low torsional values. These inside 
strands show a lumpy and seamed 
condition under the torsion test. 
This non-uniform condition within 
the coil has been overcome by blow- 
ing a blast of air on the wire during 
the drawing operation, or by actual- 
ly passing the wire through cold 
running water immediately after it 
emerges from the die. The latter 
process is the most effective for 
rapid dispersion of the heat. 
* * * 


HE wire drawing lubricant to be 
used is selected to give good 
die life and preserve the wire sur- 
face. A brief history of the evolu- 
tion of wire drawing lubricants 
might be interesting: 
kk * 
HERE was a time when the wire- 
drawer mixed his own lubricants 
according to his own empirical for- 
mula which he guarded very care- 
fully and kept secret from every- 
one. His mixture might contain 
anything he could find that had a 
slick, smooth or soft feel when 
rubbed between the fingers. It was 
common practice for the wiredrawer 
to take his lubricant out of the 
die boxes at the end of his shift 
and either hide it or take it home 
as he did his rod-axe, pliers, and 
other working tools. This was es- 
pecially true if the concoction pro- 
duced good wire. Many times, how- 
ever, it was found that what made 
good wire for one man could not 
be used by another. I never found 
the real solution to this mystery. 
kok * 
ys next phase found the in- 
dividual plant supervisors de- 
signing end mixing large batches of 





lubricants for the different kinds 
of wire drawn in their mills. Each 
mixture was designated by a code 
number or letter, and the correct 
lubricant was specified on each 
order. In this manner, wire finishes 
became more uniform and the cus- 
tomer could expect the same per- 
formance from each shipment inso- 
far as the surface coating was con- 
cerned. 
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| imagine that today practically 
every wire mill in this country 
is buying the bulk of their lubri- 
cants from one of the several com- 
mercial manufacturers of this ma- 
terial. These people deserve a great 
deal of credit for their efforts in 
the development of the highly ef- 
ficient lubricants that are now avail- 
able. By relieving the mills of the 
increasingly expensive chore of car- 
rying on continuous experiments, 
of buying and mixing various in- 
gredients in small lots, they have 
made this into a mutually profit- 
able enterprise. 


Ee o% 


NSPECTION is an important and 

necessary part of the system of 
control and some observations or 
tests are made in each department. 
I have already explained the test- 
ing of the green rods prior to pa- 
tenting. 

kk 


AMPLES for microscopic exam- 

ination are taken from patented 
rods and wire at periodic intervals 
to check structures. It is also a 
regular procedure to make tensile 
tests on the first lot of rods run 
from each new heat of steel. The 
actual tensiles are checked against 
the calculations made for that heat 
by the use of Charts A and B. They 
usually check remarkably close. 


(Please turn to page 994) 
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TOTAL TYPE OF DRAWING 
NO. REDUCTION DRAWING SP7FPS IN 

WIRE SIZE DRAFTS OF AREA MACHINE F.P.M. 
120 & larger 1to 9 90% Max. Single Blocks Approx. 300 
.064 to .119 5 to 10 80 to 86% Continuous 700 to 1000 
011 to 063 7 to 12 75 to 94% Continuous 1000 to 2000 
.010 & smaller 7 to 16 75 to 94% Continuous 1000 to 3000 
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Practical Development of Modern Wire 
Drawing Compounds 


By E. L. H. Bastian, Lubricants Staff Engineer 





E old adage regarding “The 

proof of the pudding...”, though 
time worn to the point of being 
practically a cliché, nevertheless 
clearly reflects the typical drawing 
compound experience of most wire 
mill operators. While ideas, theo- 
ries, laboratory tests and other ex- 
perimental techniques have played 
no small part in the development 
of modern wire drawing compounds 
and fluids, the fact remains that 
the majority of the best commercial 
compounds in use today have so 
proven themselves by practical ex- 
perience. 

x * * 
ORTUNATELY the process of 
wire drawing lends itself rather 

readily to qualifying trials of a 
compound solution or other fluid. 
Results may be quickly obtained to 
determine the usefulness of the fluid. 
Unlike engine oils, for example, 
which must be evaluated over long 
test periods, sometimes in special 
equipment, in order to determine 
their over-all suitability for use, 
drawing fluids demonstrate their 
operating merit (or lack of merit) 
very quickly in the wire drawing 
machine. 

x k * 

IS fact has increasingly served 

to expedite cooperative activity 
between wire mill operators and 
compound suppliers in mutually ob- 
taining the benefits of new devel- 
opments in drawing fluids. 

e+e * 

E was a time, well remem- 
bered, when each mill and each 
mill operator possessed and used 
his own carefully guarded compound 
formulation. Many of these plant 
mixed products were similar or 
closely related. For the require- 
ments of the times they served — 
and well. 
x * * 


Shell Oil Company, Inc. 
New York, N. Y. 


A discussion of what determines the 
selection of a proper wire drawing 
compound for a given job. A paper 
presented before the Wire Associa- 
tion at Pittsburgh, Pa., October, 
1948. 





UT the passing years brought to 

the wire industry, as to all in- 
dustry, new developments, mechan- 
ical improvements as answers to 
old problems, resulting in new pro- 
duction possibilities and also new 
problems. 





E. L. H. Bastian is Lubricants Staff 
Engineer for the Shell Oil Company, Inc., 
New York. After graduating from the 
Case Institute of Technology in 1931 with 
a B. S. degree in mechanical engineering, 
he studied at Wayne University, Univer- 
sity of Michigan, Columbia University and 
the John Huntington Polytechnic Institute. 
He began his career with Shell in 1936, 
and has become an authority on fluids and 
emulsions used in precision metalwork- 
ing. He is a member of the American 
Society of Tool Engineers, the American 
Society for Metals, and the Wire Asso- 
ciation. 
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IS characteristically organic de- 
velopment of progress in the 
wire industry is highlighted by sev- 
eral specific events. Perhaps one 
of the most important of these was 
the introduction of carbide dies to 
the industry. Now a common place 
in wire mill usage, carbides, of 
course, opened the door to higher 
wire production and better finished 
wire. The design advances made 
in carbide dies since their intro- 
duction in better utilizing their pro- 
duction potentialities will not be 
dwelt on here. It is common know]l- 
edge to the industry. The same is 
true of wire drawing machine de- 
sign. The use of modern, heavier, 
vibration-free machines, new meth- 
ods of materials handling in the 
mill, metallurgical studies in estab- 
lishing optimum chemical composi- 
tion and physical properties in me- 
tals used in wire; all these have 
contributed and continue to contri- 
bute substantially toward progress 
in the industry. By progress I 
believe we all mean the same thing; 
better wire at lower cost. 
k ok 
LL then, while this is all 
true, by the word of author- 
ities and your own experience, the 
question must be strong in your 
minds — What has all this to do 
with drawing compounds? 
kk * 
E drawing compound or com- 
pound solution (in wet wire sys- 
tems) has about the same relation 
to the wire mill as blood to the 
human body, or lubricating oil to 
your automobile engine. If its there, 
properly applied, and its composi- 
tion is suitable to meet the require- 
ments imposed on it, you operate 
well or poorly dependant upon the 
degree of suitability of the com- 
pound for the particular job re- 
quirement. 
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E may well ask then what 
determines this matter of com- 
pound suitability for a given job; 
what are the requirements on the 
compound; what must it do, and 
how can we best select, apply and 
maintain the compound for the re- 
sults desired. 
* 2 “¢ 
N the first place let’s consider the 
results desired. The most im- 
portant of these are probably in 
this order: 


1. Reduction of wire at highest possible 
drawing speed without interruption. 

2. Reasonable die life in relation to the 
wire production obtained. 

3. The right finish on the drawn wire. 


kk 
E are other factors, of course, 
but these three play the biggest 
part in securing maximum pro- 
duction, economy and quality. The 
first and last of these, namely, high 
rate of continuous reduction and 
surface finish impose diametrically 
opposite requirements on the draw- 
ing compound or solution, in cases 
where a bright finish wire is de- 
sired. 
kk 
HIS is for the reason that the 
process of reduction and metal 
deformation of the wire through the 
die requires the lubricant or solu- 
tion to lubricate, that is to say, re- 
duce the coefficient of sliding fric- 
tion and prevent metal-to-metal con- 
tact between the wire and die. If 
the lybricant serves most effective- 
ly in this way it also prevents the 
die from rubbing on the wire and 
hence does not permit a maximum 
of polish to be imparted to the wire. 
kk * 
|F this may seem confusing as a 
start, let us at least consider that 
it serves to emphasize the frequent 
need for compromise in formulating 
products to be used in a variety of 
applications. 
k ok 
pe rod breakdown operations or in 
finish drawing of wire not re- 
quiring a high finish (such as weld- 
ing rod, for example) of course 
the lubricant designed for maximum 
friction reduction is the best. Dry 
soap, as frequently used in such 
applications, is a good example. 
k ok * 
[* general, for all classes of wire 
drawing, the purpose of the com- 
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pound, lubricant or solution is to 
do the following: 


1. Facilitate drawing by effectively pro- 
viding lubrication (reduction of slid- 
ing friction) between ‘the wire and 
die, thus also minimizing power con- 
sumption on the machine. The total 
power requirements in the operation 
are to plastically deform the metal 
wire, and to offset frictional losses. 
These two are about evenly divided 
in the average installation. However, 
if no lubricant were employed in the 
process, frictional losses may run 
much higher (up to 80%) and in the 
case of hard or readily work harden- 
ing metals result in seizure and frac- 
ture of the work material. Obviously 
the nature of the wire speed of draw- 
ing and die material are important 
in selection of a lubricant to meet 
specific conditions. 

. Prevent welding between the wire 
and die in the operation, and prevent 
or minimize metal pickup on the die 
to facilitate continuous operation, 
improved die life and desired wire 
finish. This anti-welding function of 
the lubricant, where reauired, some- 
times entails incorporation into the 
compound of chemically active or E. 
P. additions. 

. Cool the drawing dies and wire to 
optimum equilibrium temperature in 
the operation at required production 
speed. 

4. Maintain reasonable stability in serv- 
ice, resist premature rancidity, sep- 
aration, decomposition, or odor dev- 
elopment, not form objectionable me- 
tallic soaps from intimate contact 
with the work material, and have no 
objectionable characteristics detri- 
mental to operators’ health or safety. 

5. Be easy to apply and also to clean 
from the work after drawing. While 
these two factors are important and 
have a bearing on the economics of 
use of the compound, they should not 
take precedence over product per- 
formance, since the latter, by virtue 
of increased production and other 
improvements, may frequently more 
than offset the cost of special clean- 
ing or application methods. Each in- 
dividual case, of course, must be 
evaluated on its own merits. 
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Development of Drawing 
Compounds 


« gebae a capi the purposes and 

requirements of drawing com- 
pounds as just noted, and taking 
into account the fact that different 
metals pose different problems in 
wire drawing, let us consider the 
development of commercial drawing 
compounds from traditional types 
(many of which are now and will 
continue to be used) to newer mod- 
ern products. 


* : ae 3 
HE latter have come into being 


principally to meet new oper- 
ational needs, new metals and the 


demand for better performance in 
older equipment. 
Fuh” * 


D apillctr apy factors to be consi- 
dered in determining the suit- 
ability of a compound and in making 
a logical selection are: 


1. Type of metal to be drawn, its nor- 
mal dry friction properties on the die 
material, its physicals such as yield 
point, deformation resistance, rate of 
work hardening, etc. Also to be con- 
sidered must be the metal’s ability to 
be wet by the lubricant and nature 
of possible surface reaction with the 
components of the lubricant. 

2. The amount and rate of reduction to 
be obtained per die in the operation. 
While obviously it is not expected 
that stainless steel will permit the 
same or even similar reduction rates 
as obtained when drawing copper, for 
example, various lubricants and 
drawing solutions demonstrate dif- 
ferent ranges of suitability for a given 
operating condition. 

3. The die service life desired. This will 
ordinarily represent a compromise 
between production requirements and 
finish requirements. 

4. The type of finish necessary on the 
drawn wire. 

5. Treatment of the wire subsequent to 
drawing. This takes into account an- 
nealing practice, cleaning, and wire 
coating, such as enameling, for in- 
stance. 

6. Type of equipment and size of wire 
to be drawn. These two factors are 
related in that, traditionally, heavy 
gauge wire and rod are usually drawn 
on older single hole or two to three 
draft machines, whereas intermediate 
and fine gauge wire are always 
drawn on continuous high speed, 
multiple die machines utilizing the 
wet wire method of application. 


k ok * 
EW types of continuous high 
speed machines for heavier rod 
and wire are, however, coming in- 
creasingly into use, particularly in 
non-ferrous drawing. 
oaeoe 


HEN the above factors are 

known for a given mill, to- 
gether with information on supply 
tank and distribution facilities to 
the various groups of machines, the 
selection of the most suitable com- 
pound or lubricant is usually well 
defined. 


Types of Wire Drawing 
Compounds and Lubricants 


HERE are essentially three classes 

of lubricant used in the draw- 

ing of wire, both ferrous and non- 
ferrous. These are: 


1. Dry soap compounds, used neat in a 
box ahead of the die, usually in single 
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hole or two and three draft ma- 
chines on ferrous wire of heavy 
gauge. Dry sodium soap is an ef- 
fective lubricant in reducing friction 
and power consumption on the ma- 
chine. The application is simple and 
has advantages. However, by virtue 
of its effectiveness as a lubricant in 
adhering to the metal surface and 
preventing die contact, it ordinarily 
is lacking in producing good finish on 
the wire. In addition, it is often dif- 
ficult to remove in cleaning, and may 
cause annealing troubles. On some 
machines, also, the arrangement of 
the soan box is convenient to the 
operators. 

Dry soav. while a good lubricant, has 
neither the chemical effectiveness of 
E.P. agents to prevent a buildup of 
frictional heat nor the physical cool- 
ing abilities of a water solution. 
Hence in high sneed wire drawing, 
wet wire methods are used, since 
dry soap at high die temperatures 
would char and be useless. This brings 
us to the second class of wire draw- 
ing lubricant. 


Wet wire solutions or emulsions made 
by mixing compounds (usually paste 
type) with water in various concen- 
‘rations. These compounds are usual- 
ly mixtures of fats, fatty oils and 
acids, soaps, water and sometimes 
mineral oils, sulphonated oils, ger- 
micides and chemically active addi- 
tives to imnart snecific anti-welding 
or wetting properties to the solution. 
Volumes could be discussed on this 
class of nroduct regarding the use 
and relative merits of many com- 
ponents tried. These compounds (in 
emulsion form) are used principally 
in the high sneed drawing of carbon 
steel, copper and brass wire. Soaps 
generally used are either sodium, po- 
tassium or aluminum. Typical fatty 
constituents are tallow, lard oil. de- 
gras, valm oil, rapeseed oil, tall or 
hydrogenated oils. Fatty acid con- 
tent is usually controlled to limits 
for the type of metal being drawn. 
Steel wire compounds may contain up 
to 2.5-3% free fatty acid whereas 
compounds used in copper and cop- 
per alloy wire drawing are held to 
about 0.5-0.75% free fatty acid 
maximum. This is to minimize for- 
mation of copper soaps (green scum) 
which would otherwise occur by com- 
bination of the free fatty acid with 
copper fines in the system. Frequently 
inhibitors are also nut in copper wire 
drawing comvounds to further pre- 
clude such copper soap formation 
which is abrasive to dies, and would 
result in premature die wear if al- 
lowed to accumulate. 


This represents just one point of dif- 
ference between compounds used for 
steel wire and such non-ferrous wire 
as copper. Since there are other dif- 
ferences both in formulation and 
methods of prenaration, as well as 
special cases, both ferrous and non- 
ferrous, it will probably be desirable 
in the interest of clearness, to dis- 
cuss wet wire comnounds in further 
detail under headings of metals 
drawn. Before doing so, however, let 
us mention the third class of draw- 
ing lubricant used in the industry. 


Drawing oils, representing various 
types of compounded mineral oils and 


other fluids, are being increasingly 
used for drawing such metals as stain- 
less steel and aluminum. This is a 
relatively new field but growing 
rapidly based on industry demand 
for stainless stee] and aluminum wire. 
Due to this demand and the currrent 
relation of supply position on non- 
ferrous metals, many copper wire 
mills are now producing aluminum 
wire in the same tyne of drawing 
equipment and at comparable speeds 
for given size wire. 

Both aluminum and stainless steel, 
while widely different in physical 
properties and end use, have this 
point in common as a problem to the 
wire mill operator. Their surface 
characteristics are such as to resist 
the lubricant wetting or forming an 
adherent film. For this reason, 
among others, the conventional soap- 
fat emulsions are not usually ade- 
quate as drawing solutions. The most 
promising results to date are obtained 
with oil type fluids. 
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ERE are other classes of ma- 

terials than the above-mentioried 
three which are used for drawing, 
and in some cases for wire draw- 
ing. These include the use of grease, 
oxide coatings (as in sulling of fer- 
rous wire) and soft metallic coat- 
ings (tin, lead, zinc and copper) 
being applied by hot dipping, elec- 
troplating or solution dip coating 
as in “copper-coating” of steel wire, 
for example. 

kK ke ok 


UBRICANTS containing inorgan- 

ic pigment fillers such as lith- 
opone, chalk, clay, talc, mica and 
graphite are often used in tube or 
press drawing, but rarely in wire 
drawing since in wet wire circula- 
tion systems such components would 
settle out in piping bends, screens 
and horizontal lines resulting in ob- 
jectionable buildup, and clogging 
the system when machines were 
shut down. 

kk 


OW let us consider wire draw- 

ing lubricants by the type of 
metals being drawn, which thus 
takes into account the effect of 
both mechanical and metallurgical 
factors (previously discussed) on 
the formulation and use of the 
drawing lubricant. 


Ferrous Wire Drawing 
Carbon. Steel 


ARBON steel wire may be drawn 
by use of dry soap, grease or wet 
wire circulating methods of lubrica- 


tion. “Sulling” (hydrated oxide coat- 
ing) and liming, in conjunction with 
dry soap drawing of welding rod, 
fence wire, etc., is a common prac- 
tice. The soap used is generally a 
sodium soap for best results. This 
process may also be used on car- 
bon steel wire preparatory to further 
reduction by the wet wire method 
through continuous multiple die ma- 
chines. 
, = 


RDINARY calcium base grease 

or a potassium soap with small 
addition of fatty oil is often used 
on single hole drawing of bright 
wire. The lubricant is packed in a 
box ahead of the die. In the same 
manner, calcium grease or a regular 
soap-fat paste compound may be 
mixed with lime and used in grease 
boxes ahead of the dies in two, 
three and four-hole machines. 

eS ee 


N wet wire drawing of carbon 
steel, drawing compounds contain- 
ing soaps (usually sodium or sodi- 
um-potassium combinations) and a 
relatively high fat content (about 
40-50%) are mixed with water to 
secure a soap-fat concentration of 
from 1.5-3.0% for use. The bulk 
temperature of the solution thus 
obtained, and circulated through 
the dies, is usually about 120-150°F. 
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RAWING speeds on carbon steel 
wire vary from 200-300 feet 
per minute for dry soap and grease 
box reduction of heavy rod up to 
as high as 2,000 feet per minute 
for wet wire drawing of fine wire 
in continuous machines. Generally, 
a medium to high titre fat is em- 
ployed in wet wire compounds used 
for steel wire drawing. 
k* ok 


HE same type of wet wire com~ 
pound may be used for all sizes 

of carbon steel wire drawn with 
standard die angles and reductions. 
Both high and low carbon wire are 
satisfactorily drawn with such com- 
pounds by varying the soap-fat con- 
centration in the solution. For the 
same concentration, a solution con- 
taining a high proportion of free 
fat and/or free fatty acid in gen- 
eral provides better lubrication and 
die life, whereas a solution higher 
in soap content and low in free 
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fatty acid provides better wire fin- 
ish due to burnishing action of the 
die on the wire. 
kk + 

OMETIMES, where lime coating 

is employed, there may be a so- 
called “soaping out” effect due to 
combining of excess free fat or fatty 
acid in the solution with lime from 
the wire. This results in formation 
of insoluble soaps which may clog 
the circulating system and cause 
trouble. The remedy is to reduce 
the free fat content in the com- 
pound in relation to soap content 
but not to an extent to induce the 
foaming characteristic of too high 
soap concentration solutions. 


kk 
REQUENTLY, to prevent this 
latter difficulty, special types of 
soap are used. These, in combina- 
tion with the minimum free fat 
necessary for lubrication perform 
best in drawing limed steel wire. 
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ARIOUS soft metal coatings are 

sometimes used on steel wire 
dependent upon intended end use 
of the finished wire. Such metals 
may be tin, lead, copper or zinc. 
Tinning and copper coating of wire 
are common practice, as is galvan- 
izing. In a typical instance of the 
latter practice, steel rod is drawn 
down to about 0.070 inches, then 
galvanized and further reduced to 
0.012 inches. The soft metal coat- 
ing in every instance serves to faci- 
litate drawing of the wire. The 
same type of wet wire compound 
is used as in bright wire pro- 
duction. 

x wk 

For fine steel wire drawing (below 

about 0.050-0.060 inches) leaner 
emulsion concentrations (about 1.5- 
1.75% soap-fat) are best utilized, 
particularly on bright wire. 


Stainless Steel Wire Drawing 


drawing of stainless steel in 

any form represents a special 
problem due to metallurgical con- 
siderations (surface effects, work 
hardening rate of stainless, etc.). 
This problem is not as acute in wire 
drawing as in some other processes 
(such as tube drawing, for example) 
but still requires special handling, 
generally lower drawing speeds and 


the use of specially formulated draw- 
ing compounds, oils and solutions. 
k ok 
N additional problem is created 
where bright finish is also ne- 
cessary on heavy gauge wire such 
as in wire to be used in refrigerator 
racks, for example. Here, a bright 
finish is necessary on 3/16 inch or 
heavier wire. At the same time 
reasonable drawing speed and die 
life are desired in the interest of 
operating economies. 
k ok 
HERE are two general classes of 
lubricant used in commercially 
drawing stainless steel wire. These 
are water soluble products in solu- 
tion or emulsion form, and second- 
ly, drawing oils. 
k kk 
HE latter are usually specially 
compounded mineral oils con- 
taining either or both soaps and 
chemically active constituents hav- 
ing high E. P. characteristics, such 
as chlorinated compounds. Some 
types of active cutting oils, also con- 
taining fats or fatty acids have 
been satisfactorily used for drawing 
heavy stainless wire at low speeds. 
Viscosities of oils used may vary 
from §$.S.U. 200 to 3,500 at 100°F. 
They are used in the neat form 
and are generally suitable only for 
gauges heavier than about B. and 
S. +30. In single hole and two 
or three draft machines the heavier 
viscosity oils are applied by grease 
box ahead of the die. 
s 
ILS of lighter viscosity (200-700 
S.S.U. @ 100°F.) can be cir- 
culated in continuous multiple die 
machines but in any case, drawing 
speeds must be reduced in order 
to minimize excessive heating and 
smoking, of the oil. Bulk temper- 
atures should be maintained at 150- 
160°F. maximum. Oils, of course, 
do not provide the physical cooling 
by circulation characteristic of water 
solutions or emulsions. 
kk 
latter are and may be used 
in continuous machines for draw- 
ing fine stainless steel wire, but 
with some sacrifice in die life, de- 
pendent of course upon die selection 
and drawing speeds. B. and S. 
gauges +30-42 are thus drawn. On 
fine wire (such as magnetic re- 


corder wire) diamond dies are often 
used. 
kk 


nda type soluble compounds in 
about 3% solids concentration 
in the solution or emulsion are 
used with reasonable success. These 
compounds may contain wax type 
constituents, chemically active in- 
gredients, soaps, some fatty oils 
and usually high free fatty acids. 
k ok 

OWEVER, drawing oils, as first 

described, appear more prom- 
ising, generally, for stainless steel 
wire drawing than the water mixed 
compounds. In a recent typical in- 
stance, the replacement of a water 
emulsion with drawing oil in a 
machine using diamond dies re- 
sulted in 20% better surface finish 
and much improved die life. 


Copper and Brass Wire Drawing 
OPPER and brass wire draw- 
ing is done almost entirely 
by wet wire methods utilizing a 
compound solution or emulsion. On 
rod breakdown operations, how- 
ever, the heavy starting size rod 
is sometimes passed through a box 
containing tallow or neat com- 
pound before entering the first 
die. 
* * * 
RE is a wide diversity of soap- 
fat concentrations used in emul- 
sions on this class of work depen- 
dent upon wire size, reduction 
rate, drawing speed and finish de- 
sired. 
kok 
Bless compound used for rod break- 
down and intermediate draws 
(down to B. and S. gauge #30 
approximately) is usually a com- 
bination of potassium soaps and free 
fat (often tallow) in conjunction 
with water. Free fatty acid in all 
good copper drawing compounds 
should be low in order to minimize 
formation of copper soaps (green 
scum) in the system. 
kk 
ONVENTIONAL practice is to 
use about 4-6% soap fat con- 
centration in the fluid maintained 
at a bulk temperature of 140-160° 
F. Drawing speeds for rod break- 
down operation vary somewhat de- 
pendent upon design of machines 
used. Current practice in new ma- 
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chines permits speeds up to about 
3000 feet per minute for copper. 

x -: * 

OR intermediate draws on copper 

and brass, a soap fat concentra- 
tion of 2-3% in the emulsion and 
bulk temperature of about 110- 
130°F. are usually maintained for 
good results. The same type of 
compound is used as for rod break- 
down. The neat compound should 
preferably have a low free fatty 
acid (about 0.75-1.0% maximum) 
and may also contain an inhibitor 
to minimize or prevent formation 
of abrasive copper soaps previous- 
ly described. 

k k * 
NTFRMEDIATE drawing speeds 
range up to about 4,000 feet per 

minute in current practice on new 
design machines. In one _ large 
modern plant speeds up to 5,000 
feet per minute are used on wire 
drawn to B. and S. gauge +14. 
On finer wire (to B. and S. gauge 
#28) even higher speeds are used. 
In such high speed operation some 
precaution must be taken to avoid 
excessive foaming of the emulsion 
in the system. This can be handled 
adequately by proper compound 
formulation and concentration con- 
trol in the system. 

k ok * 

INE copper wire drawing (B. and 

S. gauges +#30-46) usually re- 
quires a somewhat different com- 
pound than is used for heavier 
gauges and a much more dilute 
emulsion. The compound should 
contain a high proportion of soap 
and low fat. Too much fat in a fine 
wire solution used in high speed 
drawing may cause “sticky” wire, 
“wrapping”, and wire breakage. 

kk * 

N using high soap compounds, 
however, some caution must be 
taken against foaming. This prob- 
lem is made even more acute be- 
cause of higher and higher fine 
wire drawing speeds. These may 
range on the order of 5,000 to even 
as high as 10,000 feet per minute. 
To get best results under these 
conditions, as dilute a solids con- 
centration in the solution as pos- 
sible is desirable. This may be 0.5- 
1.5% soap-fat solids. Bulk temper- 
ature of the system is usually main- 
tained at about 90-110°F. 


i oe 


EW liquid type compounds are 
now being introduced for fine 
copper wire drawing at high speeds. 
These are water miscible products 
of special composition which appear 
very promising at present in doing 
the job with minimum foaming and 
good die life. About 1 to 2% con- 
centrations of the oil in water are 
being used for current trials. 
kk * 
HOSPHOR bronze, cupro-nickel 
and other high tensile copper 
alloys are also drawn in wire forms. 
In most instances these can be 
drawn with the usual brass draw- 
ing compounds or with slight mod- 
ification of these materials. 


Aluminum Wire Drawing 


E drawing of aluminum wire is 
coming into increased promin- 
ence in many mills. It is drawn in 
the same equipment as used for 
copper and brass wire and in many 
cases at comparable speeds for 
given size wire. 
kok x 
ERE are two general classes of 
lubricant being used commer- 
cially for this work: neat oils, and 
emulsions made up from com- 
pounded oils. The latter, where 
used in wet circulation over the 
dies, is usually supplemented by 
previous application of the neat 
oil to coils of the wire to be 
drawn. 
kk 


N a typical instance of such suc- 
cessful application the procedure 
and operations are as follows: 

* * x 

EFORE drawing, the neat com- 

pounded oil (a fortified water 
soluble type containing certain 
chemically active and fatty agents 
in adidtion to emulsifiers)eis first 
sprayed onto the wire, providing 
an oily coating. The wire is then 
drawn in a continuous multiple die 
machine in which is circulated an 
emulsion of one part oil and ten 
to fifteen parts water. The reduc- 
tion obtained is from 0.060 inches 
down to 0.0126 inches in twelve 
passes through carbide dies. Finish, 
production and die life are all re- 
ported to be good in this operation 
at about 2,000 feet per minute 
speed. 

kk * 


HE principal lubricant used in 

aluminum wire drawing to date, 
however, is a compounded mineral 
oil. This may contain emulsifiers 
to render easy subsequent clean- 
ing in water or water solutions. 
The compounding used in the oil 
usually contains some fatty oils and 
fatty acids. The viscosity of finished 
oil may vary from S.S.U. 100-200 
@ 100°F. up to 3,500 @ 100°F. The 
lighter viscosities are used on finer 
wire at high speeds and the heavier 
oils on large gauge wire and rod 
at lower speeds. A typical case of 
the latter is reduction of % inch 
rod down to 0.12 inches in eight 
draws using a 2,000 second oil at 
bulk oil temperature of 170-175°F. 


* ke * 

HE chief difficulty with oil, how- 

ever, is a thickening up in ser- 
vice at a rapid rate. This tendency 
is made more acute by the accum- 
ulative buildup of aluminum fines 
(due probably to formation of 
soaps from free fatty acids present) 
in the oil. 

kk * 

Y suitable dilution with a lighter 

oil this problem has been over- 
come in some cases. It is desirable 
to use as low a viscosity oil at the 
start as will do the job, and to 
maintain bulk temperature of the 
oil at about 150°F. maximum to 
get the best results. Oil, of course, 
does not have the cooling proper- 
ties of water solutions or emul- 
sion. Hence, a larger volume of oil 
must be used and circulated and 
some means of additional cooling 
provided. This can be arranged by 
use of cooling coils in the oil or 
some other heat exchanger instal- 


lation. 
eee ae 


A compounded water soluble oil 
having S.S.U. viscosity of 350 
@ 100°F. is used neat by one mill 
for drawing aluminum cable wire 
at 1,000 feet per minute. Opera- 
tion and finished wire meet all re- 
quirements and no difficulties are 
encountered with the oil. Being 
water soluble it is readily cleaned 
from the wire. 


Conclusion — General 
T= comments just made regard- 
ing drawing operations, speeds, 
types of compounds, oils and solu- 
(Please turn to page 962) 
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Fumes and Ventilation in the Wire Mill 





The Ever Increasing Pressure 


of Civilization 


HERE was a time when most 

any person on earth could do 
almost anything he wanted to with- 
out infringing on the rights of 
others. Modern civilization with its 
teeming millions concentrated close 
together on fifty-foot lots of mod- 
ern cities has changed all that; and 
modern industry with its mass pro- 
duction is feeling the pressure more 
and more, to include the controlling 
of its manufacturing by-products 
and wastes in the costs of pro- 
duction. More and more cities are 
passing drastic laws to stop the un- 
limited dumping of waste acids, 
alkalies, and chemicals into the 
rivers contaminating the drinking 
water of millions living in cities, 
and pouring out fumes, vapors, 
smokes, and gases polluting the air 
they breath, and destroying the 
homes, vegetation, and property of 
those living in the vicinity of in- 
dustrial plants. 


The Wide Scope of industrial 
Destruction 


N a beautiful little community in 
upstate New York the hydro- 
fluoric acid fumes from the pickl- 
ing department of a large plant 
completely frosted all the windows 
in homes, and in its own office 
building that was located two blocks 
away, to the west of the plant. 
A plant in Buffalo, New York, 
poured out soot and dirt over the 
entire neighborhood for blocks 
around and ruined the freshly 
washed clothes of the house-wives 


By Wallace G. Imhoff, President 


The Wallace G. Imhoff Company 
Los Angeles, California 


A discussion of the problems in- 
volved in the study of the fumes 
developed in Wire Mill operations. 
are made for 


Some _ suggestions 


proper ventilation. A paper pre- 
sented before the Wire Association 


at Pittsburgh, Pa., October, 1948. 





every Monday and Tuesday morn- 
ing, so that they finally formed a 
committee and went to court to stop 
the company from pouring smoke 
and dirt over their clean clothes. 
In another city over $200,000 worth 
of new concrete sewer pipe was 
destroyed in a very short time due 
to dumping waste pickle liquors 
into the city sewers. In still an- 
other plant a vicious strike and 
much labor trouble was caused 
during the war because of poor 
working conditions from fumes and 
heat causing much sickness and a 
very large amount of lost time for 
the men. As the climax and a final 
example, in a Baltimore plant that 
was poorly ventilated a pickler was 
overcome by the heat, humidity, 
and fumes in the pickling depart- 
ment, and when he “blacked out” 
he plunged into the tank of boil- 
ing acid, and was scalded to death. 
The contamination of city waters 
from rivers in industrial areas costs 
millions in water treatment, and in 
the destruction of hot water tanks 
in homes that obtain the water from 
these polluted streams. The life in 
these streams has disappeared long 
ago. 





A Vast Amount of Knowledge 
Required To Solve the Problem 


ECAUSE the problems involved 

are so many, and of such enor- 
mous size, a vast amount of know- 
ledge is required to solve them. 
Many large cities like Pittsburgh, 
Cincinnati, St. Louis, Los Angeles, 
and others have already extensive 
programs of research and control 
in operation; industries are fast be- 
coming interested in the control of 
their smokes, fumes, gases, and 
liquid wastes because of the drastic 
laws being drawn up in many cities 
to stop the destruction caused by 
these industrial wastes. The one 
bright spot is that the pressure in- 
volved sets into motion forces that 
increase the knowledge of all in- 
dustrial processes by research and 
intelligent studies of the individual 
problems, and this eventually is re- 
flected in decreased costs of pro- 
duction, and more efficient oper- 
ating conditions, which of course 
also greatly benefit industry as a 
whole. Our specific problem for dis- 
cussion at this time is, “Fumes and 
Ventilation of Wire Mills”. 


A Broad Survey of the Problem 


A comprehensive discussion of 
the problem that can be used 
as a guide for all wire mills, re- 
quires that the problem be broken 
down in a systematic manner, and 
each phase and condition studied 
in an orderly manner. Immediately 
we are faced with two fundamental 
conditions, namely, all the factors 
and components on the outside of 
the wire mill, and al! of the factors 
and components present on the in- 
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side of the wire mill. Things on the 
outside affect those on the inside; 
and things on the inside affect those 
on the outside. 


(a) Outside Components: 


E most important outside com- 

ponent is to be found in the 
homes, the gardens, and the people 
that live in the homes, in the im- 
mediate vicinity of the mill. This 
can be boiled down to the expres- 
sion — “other people, and other peo- 
ple’s property. 


x &k * 


b beac second important fact to be 
considered at once is the loca- 
tion of the mill; what part of the 
country is it in, north, south, east, 
or west; the climate has an impor- 
tant bearing on fumes, and fume 
conditions. Is it located in the city 
proper, the city outskirts, or in the 
country? Is it located on a river 
bank, in a valley, on a hilltop, or 
a mountain? Is it inland, or on 
the coast? Is it surrounded by other 
buildings and industrial plants and 
factories, or does it sit out in the 
open? What are the wind, rain, fog, 
and snow conditions? Is it in a dry 
climate like Arizona and other west- 
ern locations, or is the location one 
of considerable changes of tempera- 
ture and humidity? All of these 
outside factors and conditions are 
of interest. 


(b) Inside Components: 


most important inside com- 
ponent is the human element, 
for upon men and their labor, 
working conditions, their skill, and 
the machines and equipment in 
their hands, is a high or low pro- 
duction, high or low costs, and the 
difference between profit and loss. 


kx kk 


digest second important inside con- 
dition is dependent upon the 
link between the outside and the 
inside components, namely, the de- 
sign of the building itself. Steel 
mill buildings vary considerably in 
design, in size, in length, width, 
and height, in the type of roof, in 
louvres, windows, doors, and venti- 
lators. The building itself is the 
link between the outside and inside. 


HE third important inside con- 

dition is what equipment, and 
what operations are in the build- 
ing? The machines, the equipment, 
and the operations result in fumes, 
heat, gases, noise, and many other 
factors that affect the health, and 
the physical condition of the work- 
ers. The humidity and heat are 
especially important; the air they 
breath should be clean air, not con- 
taminated with heat, acid fumes, 
gases, or other fumes. The cranes 
and overhead structures are ex- 
tremely important factors; what 
kind of equipment is used, and 
where it is located, and how it is 
operated are involved in the prob- 
lem; the space or area to be heated 
and ventilated; the segregation of 
machines of one type in one place 
and another type in another spot; 
the volume of air change required; 
the affect of open doors, windows, 
and cross drafts; the type of venti- 
lating equipment used; the type of 
heating equipment; all of these con- 
ditions are involved in the proper 
solution of the problem. 


ANS P42 


Where Is The Start 


E question is “where do you 

start to solve such a compli- 
cated and involved problem?” The 
start is in subdividing all the prob- 
lems into separate individual prob- 
lems, and then concentrating on 
each individual problem one at a 
time. It would appear that the 
satisfactory solution is found in — 
1. In collecting all fumes, heat, 
gases, etc. into one main place; 
washing and purifying the gases 
and fumes with water sprays, and 
turning the clean pure air loose 
again to the atmosphere, or making 
a connection down into the sewer 
lines. 2. The sewer lines take the 
waste acids, wastes from the alkali 
cleaning tanks, and all waters of 
that type, treat them by one of the 
best methods of neutralizing and 
rendering the fluids harmless, and 
then turn the harmless wastes into 
the city sewers, or drainage facili- 
ties to the river after meeting the 
requirements specified in ordinances 
etc. by the community. To briefly 
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state the problem then it is one to 
catch, control, and clean all fumes 
and contaminated gases and _ air, 
wash them thoroughly and send 
them out along with the properly 
treated waste liquors and rinse 
waters etc. in a harmless condition 
into the sewers, after they meet the 
required ordinances of such disposal 
of commercial wastes. 
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kas next step is a problem of 
engineering; the question of 
open or closed systems of handling 
and control. As a typical illustra- 
tion of the requirements here it is 
of interest to recall the complete 
failure of a company in removing 
fumes. The company employed one 
of the best known ventilating com- 
panies in the country on the basis, 
that they accept the contract that 
if they succeeded they got paid; if 
they failed, it was their loss. That 
was the agreement. A ball venti- 
lator was placed on the roof; then 
two, then three, then five, and final- 
ly the whole top of the roof was 
covered with ventilators; it was said 
there were 46 in all. After at least 
a year of trying, the company gave 
it up as a complete failure, and 
the company guaranteeing successful 
removal of the fumes had to pay 
for the venture. The reason they 
failed was because they did not 
understand the basic principles in- 
volved. 
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HE question is — “What do we 

mean by an open or closed 
system?” That can best be illus- 
trated by visualizing the exact con- 
ditions of the ordinary soft coal hot 
air heating furnace in the cellar. 
That is a unit; and the system is 
completely closed. The fire burns 
in the furnace bowl; the smoke is 
confined and held in the furnace; 
the unburned and burned fuel-gases 
and smoke go up the chimney and 
out the chimney at the roof. The 
unit is entirely closed, and the air 
in the cellar is clean, clear air. 
Now suppose that the connecting 
chimney pipe from the furnace to 
the chimney is removed, or falls 
down; that then immediately changes 
the system from a closed system 
to an open system, and smoke 
pours out into the cellar. Maybe 
the cellar windows are open and 
the smoke pours out, and the owner 
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is clearly aware that the remedy 
is to put the smoke back in the 
furnace, and once again set up a 
closed system. That simple illus- 
tration I am sure is clear to every- 
one. Well exactly the same prin- 
ciples are involved in a wire mill; 
each individual furnace; each tank; 
each separate fume making piece 
of equipment must be made a 
closed system; that takes care of 
the fumes from each unit. Finally 
the building itself is only a very 
large unit and it too must be made 
a tight closed unit. So here is an- 
other vital principle that is involved 
in successful handling and venti- 
lating a wire mill. To summarize 
the principles involved there must 
be — 1. Unit closed systems for 
each piece of equipment sending off 
heat, acid fumes, or gases; and 2. 
The building itself must be visual- 
ized as a closed unit, and then en- 
gineering equipment set up for the 
proper ventilation of the building. 
Open doors, windows, cross-drafts, 
etc. set up a broken system; it must 
be a closed system. 


Window Ventilators in Louvre 


ANY buildings are designed 

with the window ventilators 
in the louvre. To properly ventilate 
with this type of equipment re- 
quires at least two definite things, 
namely, to know in which direction 
the wind is blowing; and 2. To 
understand how to operate the win- 
dow openings so that the wind, or 
air-suction will drag out the air in 
the building. Suppose the wind is 
from the north, and blowing directly 
south, with a louvre running east 
and west. If both the north and 
south louvre windows are opened 
then the wind just blows in through 
the north windows and out through 
the south windows. If the line of 
windows on the south are closed 
the wind blows down into the plant 
from the north, and that does not 
properly remove either fumes or 
air. The proper way is to open the 
south line of window ventilators 
and close the north windows. The 
wind rushing over the top creates 
a suction and draws the air out of 
the building. But that still does not 
solve the fume problem, nor give 
proper ventilation. The entire build- 
ing is always filled full of foul air 


and air that is contaminated with 
fumes, heat, gases, and all vapors 
in the building. The affect of such 
a building design is to just dilute 
the atmosphere in the building to 
a condition that the men can stand 
without complaining. It is therefore 
only a partial, and at best a poor 
attempt to solve the problem. 


Problems Involved in Setting Up 
Closed Unit Systems 


HERE are two closed systems to 

be considered in the problem 
of fumes and ventilation of wire 
mills. The first is the building it- 
self. There are doors, windows, 
ventilators, and openings that tend 
to act like check valves, or check 
dampers, and thus prevent the build- 
ing from being a tight closed. sys- 
tem. The building should be as 
nearly a closed system as is human- 
ly possible to make it so. The prob- 
lem of ventilating engineering, and 
heating the building is made much 
simpler and more efficient the nearer 
the building is to being a closed 
system. The second closed system 
is made up of all the various items 
of equipment used in the manufac- 
turing operatings. .Annealing fur- 
naces, pickling tanks, gaivanizing 
furnaces, and every single piece of 
equipment that is a source of heat, 
acid fumes, galvanizing fumes, oxide 
fumes, or any kind of fumes that 
are to be controlled. The problems 
involved in setting up the proper 


ig. 10—High-temperature bifurcator serving wire an- 
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hoods, ducts, fans, etc., for the in- 
dividual units systems are far more 
difficult and complicated than the 
solving of the heating and venti- 


lating problems. This is because of 


overhead cranes that must be con- 
tinually in motion serving produc- 
tion needs; there are also beams, 
girders, and tierods, and other ob- 
structions in the way, and the most 


difficult problem of all is to set 
up hoods, ducts, etc. that will not 
hinder normal operations, or slow 


down production. Individual unit 
systems may also be divided into 


two distinct phases of engineering 


practice in handling fumes, heat, 
etc. The first is the direct, enclosed 
overhead hood system which is a 


tight completely enclosed system for 


each unit; the second, is the side, 
or top duct system in which the 
fumes are sucked from the surface 
down into ducts around the equip- 
ment, and down into the main ducts 
down in the floor, and then out. 
We might add a third unit system 
and call it the completely covered 
system. Such a system of tight 
covers is used in the Ford plant 
over their continuous pickling line, 
and also in the continuous strip 
mills. 


Reduction and Control of Fumes 


by Chemical Means 


HE early operating pickling and 


galvanizing methods used pickl- 
ing tanks of sulphuric and muriatic 
acids that were heated with open 
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steam lines. Steam vapors, acid 
vapors, and fog and mist filled the 
pickling departments. In one plant 
the fumes and fog were so thick 
that the operator could not see a 
distance of ten feet ahead of him; 
in another plant the operators bound 
their heads up in rags to stop the 
acid fumes from “biting” their faces 
and neck; in still another the chok- 
ing muriatic acid fumes kept the 
operators continually coughing, and 
persons not used to such conditions 
simply could not stay in the room 
at all. In still another plant the 
hot steam vapor kept the pickling 
room so humid that on a_ hot 
July day one of the _ picklers 
“blacked out” and fell into an acid 
tank. In the early days of galvan- 
izing when sal ammoniac salt was 
used as a flux material for on the 
galvanizing baths the heavy white 
and blue fumes poured up from the 
pot during operations. In one plant 
the pot fumes were so bad that the 
men lost at least one day a week 
from colds and sickness, and one 
of them almost died of pneumonia. 
Stripping tanks are particularly 
vicious from the acid fumes given 
off. Modern chemicals called “Inhib- 
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itors’ and “Foam Blankets” are 


‘now available to use both in the 


pickling solution and over its sur- 
face to reduce and eliminate most 
of the vicious acid fumes from pickl- 
ing, and hold down the steam vapors. 
The change from the old sal am- 
moniac salt to the new modern 
liquid flux technique has greatly 
reduced the pot fumes in galvan- 
izing operations. Modern chemicals 
now are an extremely important 
factor in the reduction of fumes in 
cleaning, pickling, and galvanizing. 


Each Phase a Separate 
Engineering Problem 


ROGRESS can be made in solving 

the fume and ventilation problem 
of wire mills if each phase is studied 
as a separate engineering problem. 
The enclosed unit system of control 
is the starting point. How shall each 
unit be hooded, and what fume is 
to be controlled. What are the 
vapors, fumes, heat, gases, ete. 
made? What operations make them? 
Each operation must be thoroughly 
studied, and the engineering skill 
comes in making the unit a closed 
system for the removal of heat, 


Front Elevation 


PICKLING TANKS 


after installation of Bifurcators 


140° 
PLAN VIEW 





fumes, steam vapors, etc. Wherever 
the tanks, furnaces, or fume or heat 
making equipment is located, or 
segregated, those areas must be 
studied and handled as a unit. 


x. 


HE second absolutely separate 

phase is the engineering prob- 
lem of proper ventilation of the 
building. With the fumes and heat, 
steam vapors, etc. in a tightly en- 
closed system on each unit, the air 
should now be fairly clear, and 
clean. But there may be large areas 
sending out very large volumes of 
heat, so that now we have the addi- 
tional factors of humidity and tem- 
perature to deal with. Here is 
where the height of the building, 
the kind of top structure, the louvres, 
and design of the building play 
an extremely important part. An ex- 
tremely interesting problem came 
up in one plant in trying to solve 
the ventilation problem. Power 
fans were placed in the roof, and 
so much air was changed, that the 
upward suction of the ventilating 
equipment was greater than the 
stack pull on the galvanizing fur- 
nace, and the by-products of com- 
bustion from the fuel burned to 


PICKLING TANKS [natural exheust) 
Nine 54° 1 54° Stacks 60° high 


they pickling tent 
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PLAN VIEW 


Fig. 11—Method of handling 
exhaust fumes at etch tank 


Fig. 12—Fume exhaust sys- 
tem on a wire netting pick- 
ling tank 


Fig. 13—Natural exhaust of 

acid. fumes and steam. on 

three 140-foot tanks requir- 
ing 9 wooden stacks 


Fig. 14—Installation shown 

in Fig. 13 after being 

equipped with three bifur- 
cators 
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of CARBOLOY die quality... 


ea primitive wire-drawing apparatus, in use more 
than a hundred years ago, needed no rigorous 
testing for quality—as your dies do today. 





Then, limited production requirements didn’t call 
for the extra long life and uniform quality that the 
dies you use must have. 


But your modern high-speed equipment requires 
absolute assurance of quality and long life—so that 
you can meet competitive demands for higher-quality 
wire, bar, and tubing products at lower prices. 


That’s why Carboloy dies undergo constant testing 
throughout manufacture. From powder to die, Car- 
boloy Cemented Carbide is under scrutiny—to ensure 
chemical purity, maximum resistance to abrasion, 
and resistance to every type of stress encountered 
in the drawing of your products. 


* * * 


This equipment (shown in the photograph) checks 
the combination of elements in Carboloy Cemented 
Carbide to assure that they are up to Carboloy’s high 
standards, by means of X-ray diffraction. Other 
quality-insurance tests include spectrographic, micro- 
scopic, and chemical analyses. 


For you, this careful quality-testing can mean real 
benefits—in lower die-replacement and recondition- 
ing costs, fewer rejects, and higher production and Let us tell you more about these and other 
product quality. extra benefits. And ask for the Carboloy 
DIE SERVICE MANUAL D-119. 
CARBOLOY COMPANY, INC., 11171 E. 8 MILE AVE., DETROIT 32, MICHIGAN 


Special ghioct-snetal drawing, 
forming, cupping dies 











heat the furnace were drawn right 
out into the open room space instead 
of going up the galvanizing furnace 
chimney. So here we have a very 
definite problem of determining the 
proper volumes of air to be changed. 
The problem of ventilation is a 
problem of air change, and must be 
studied as a separate phase. 


The Heating Problem 


T has been mentioned before that 

temperature and humidity play 
a very important part in the fume 
problem. In the East where the 
winters are cold, severe, and there 
are big changes in temperature, 
heating is of interest from two an- 
gles, namely, the comfort of the 
workers, and second, the reduction 
of fumes, fog, steam vapors, etc. 
It is a well known fact that on a 
warm summer day the atmosphere 
may be almost clear, while on a 
fall day, with high humidity, or 
rain or snow, the fumes may be 
very bad. So it is very important 
to check the temperature and hu- 
midity when the fumes are worst, 
and when there is a comparatively 
clear air. Then the heating prob- 
lem becomes one of duplicating the 
temperature at which the least fumes 
were produced. There is a very 
distinct and complicated engineer- 
ing problem involved in the proper 
heating of the wire mill. There are 
many types and kinds of both heat- 
ing and ventilating equipment, and 
as already shown in the illustration 


ag 


|. 


Fig. 16. — Simple exhaust system for 40-foot acid 
tank: * * * . * 





Fig. 15. — Induced draft water cooling tower 
(Payne photo). * 


of the failure with many ball venti- 
lators, the equipment may be ex- 
cellent, and the failure caused by 
not understanding the engineering 
problems which involve the proper 
location of the equipment, the pro- 
per sizes of equipment, and the ap- 
plication of the proper engineering 
principles. 


Engineering Requirements 


VER since there has been an iron 

industry, those: working in it 
have been plagued with heat and 
fumes. So the first consideration 
must be taken from the human 
standpoint. The wire mill could 
not operate without men (labor), 
and the working conditions are a 
very vital factor of costs, since the 


health of the workers, their mental 
and physical condition, and their 
attitude are all a basic factor of 
production results. One company 
found that their accidents were 
greatly reduced by allowing a short 
rest period and supplying milk. 
There are many angles therefore in- 
volved in the problems of fumes 
and ventilation. It would appear 
that modern engineering should con- 
sider two phases of the fume prob- 
lem, namely, first, the inside angle 
second, the outside angle, as to how 
they affect the air and atmosphere 
the people must breath in the city 
and community where the mill is 
located, and the damage done to pro- 
perty belonging to people living in 
and around the mill area. The mod- 
ern engineering conception there- 
fore visualizes all fumes, acid va- 
pors, etc., caught immediately at 
their source of production inside, 
conveyed to a central point of treat- 
ing and washing, after which the 
clean air is sent out into open at- 
mosphere, and the washing liquids 
sent into a sewer to neutralizing 
and treating tanks along with the 
waste pickle liquors where all are 
rendered absolutely harmless, and 
the discharged waste nothing but 
clear, harmless water. Thus both 
fumes and waste liquors are treated; 
the one to clear the atmosphere 
and establish the best working con- 
ditions inside the plant, and the 
other to treat and neutralize all 
waste liquors so-that they do not 





Fig. 17. — Pickling installation shown ain Fig. 16 but with exh t tem 
redesigned with dual bifurcators. “3 Rg eee ee 
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contaminate rivers and drinking 
water; the first to avoid the smokes, 
over cities; the second, to protect 
the sewers and drainage systems 
from corrosion by waste acids, and 
the pollution of the rivers that fur- 
nish water for the 
cities to drink. 


Fie is no general solution that 
will definitely solve the fume 
and ventilation problem of all wire 
mills. Each plant has its own local 
conditions which must be studied, 
controlling the fumes, and supply- 
ing the proper ventilation is a mat- 
ter of applying the correct engineer- 
ing principles to solve the problem 
at hand. The choice of the type of 
the equipment, the kind of equip- 





inhabitants of 


No General Solution Possible 


It is always cheaper, and costs are 
always lowest when things are done 
correctly. It is perhaps a new ap- 
proach to the problem of fumes, 
ventilation, and handling of all in- 
dustrial by-products, to consider the 
cost of handling and treating these 
by-products satisfactorily, as a de- 
finite production cost that should 
be included in the manufacturing 
cost of all products that produce 
by-products which entail an addi- 
tional cost of treating them to make 
them harmless to both the inside 
working personnel from all angles, 
and from the standpoint of polluting 
the atmosphere that people breath, 
the river waters that they drink, 
and damaging the property they live 
in, not to mention the thousands of 
dollars that are incidental, such as 
repainting, laundry costs, wear and 
tear from excessive dirt, such as 


sion, American Machine and Metals, 
Inc., East Moline, Illinois, for technical 
Bulletins with information on ventila- 
tion of steel mills, and the excellent 
Figures and illustrations used by Mr. 
G. E. ‘Wallin in his excellent series of 
articles “Ventilation for Steel Mill 
Buildings”. 
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panies also sent the writer their cat- 
alogs, bulletins, and technical informa- 
tion for which the writer also wishes 
to acknowledge with thanks and ap— 
preciation. 

B. F. Sturtevant Company, Hyde Park 

District, Boston, Massachusetts. 
Buffalo Forge Comvany, Buffalo, N.Y. 
The R. C. Mahon Company, Detroit, 

Michigan. 

American Blower Corporation, Detroit, 

Michigan. 

The New York Blower 

Chicago, Illinois. 
Propellair, Inc., Springfield, Ohio. 
Hartzell Propeller Fan Company, Pi- 

qua, Ohio. 

Autovent Fan and Blower Division, 

The Herman Nelson Corporation, 


Company, 


ment, and the proper location and 
installation depends entirely on the 
skill and understanding that the 
engineers have of the problem in 
front of them. It is not possible in 
a paper of this type to give a de- 
finite solution of the problem; the 
idea and purpose of the paper is to 
unfold how the problem must be 
approached, and to submit an order- 
ly and systematic outline of the 
various separate pheses involved in 


comes from soot, smog, and smokes, 
and damage done to windows, veg- 
etation, etc. where large volumes 
of acid fumes from pickling oper- 
ations are sent out into the air to 
be blown over the nearby homes 
and property in the vicinity of the 
mill. 
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The writer wishes to express his 
great appreciation and thanks to Mr. 


Chicago, Illinois. 

The Allen Corporation, Detroit, Mi- 
chigan. 

The Kirk & Blum Manufacturing Co., 
Cincinnati, Ohio. 

Haveg Corporation, Newark, Delaware. 

The G. C. Breidert Co., Los Angeles, 
California. 

Surface Combustion Corporation, To- 
ledo, Ohio. 


« * * 


Bibliography 


the proper solution of the problem. A. 





‘ Extended surface 
Stationary intake steam coil 


1a" x 12" = 
‘Mesh 
Screen 


> 


Fresh Air 
intake 


Wd 


x4 


Provide access 


{ Motor operated 
door for motor 


shut-off demper “Face and by-pass” 
louvre dampers, 
motor operated. 


Control by thermostat. 


Fi wal 


Fig. 19. — Axial flow fan for supplying fresh air to steel mill buildings. * * 
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Wire Drawing Research in the British lron and 
Steel Research Association 


By W. C. Hessenberg 


The British Iron and Steel Research Association 





> ersten on the working of 
‘metals has always been active 
in Great Britain. Since the estab- 
lishment of the British Iron and 
Steel Research Association in 1945 
it has been given further encourage- 
ment. The work of this Association 
is divided into six divisions which 
cover all aspects of the manufacture 
of iron and steel. One of these 
divisions deals entirely with metal 
working problems, such as rolling, 
wire drawing, forging, etc. 


x & & 


Association’s work on wire 
drawing was started about two 
years ago. A thorough survey of 
previous work in this field was 
made and a bibliography of wire 
drawing literature was prepared for 
the Association by the Iron and 
Steel Institute.1 This contains more 
than 2,000 abstracted references to 
publications on wire and rod draw- 
ing dating from the end of the last 
century and classified according to 
whether they deal with theory, 
methods of manufacture, or pro- 
perties and tests. The Carnegie 
Library of Pittsburgh very kindly 
allowed the Institute to make use 
of the Bibliography on Iron and 
Steel Wire compiled by R. H. Phelps 
in 1936. There is thus available 
to all interested in this branch of 
technology a valuable compendium 
of nearly all of importance that has 
been written on this subject. 


zx ke * 


INCE then more detailed reviews 

of the theoretical aspects of wire 
and rod drawing have been made 
by J. G. Wistreich,? who is Head 
of the Wire Drawing Section of 
the British Iron and Steel Research 
Association’s Mechanical Working 


London, England 


A short paper on wire drawing re- 
search with particular emphasis on 
the back-pull factor and its effect 
on dies. A paper presented before 
the Wire Association at Pittsburgh, 
Pa., October, 1948. 


Division, and G. D. S. MacLellan® 
working at Cambridge University 
on behalf of the Association. 
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HE theory of wire drawing has 
developed from attempts to cal- 
culate the drawing force and energy 
consumption in drawing from knowl- 
edge of the geometry of the die 
and the properties of the wire ma- 
terial. An exact solution of the 
problem, taking into account all 
the factors involved, would be ex- 
tremely complicated, even if it were 
possible. For this reason all the 
theories at present known rest on 
a number of simplifying assump- 
tions. One of the better known of 
the simple theories is that of Sachs,* 
which assumes, amongst other things, 
that the deformation in the die is 
homogeneous i.e. a normal plane 
cross section of the wire before 
drawing remains plain and normal 
to the axis of the wire after passage 
through the die. Experiments with 
split wires with grids engraved on 
the interface, and similar methods 
of observing the deformation of the 
wire, show quite clearly that this 
is not the case. Sachs also neglects 
the strain hardening of the wire, 
and assumes that the coefficient of 
friction is the same throughout the 
area of contact between the wire 
and the die. In spite of this his sim- 
ple theory has proved valuable to 
an understanding of the process 
over a fair range of practical wire 
drawing conditions. It has been fol- 


lowed by more elaborate treatments 
of the problem, such as those of 
Lunt and MacLellan,> Davis and 
Dokos,* Kérber and Eichinger,’ and 
others. 

kk 


RROBABLY the most exact anal- 
ysis of the problem at present 
available is that recently put for- 
ward by Hill and Tupper.’ This 
might be described as a by-product 
of a considerable advance in the 
fundamental theory of plastic de- 
formation due to Lee, Hill and Tup- 
per.’ It is not possible to describe 
this new development within the 
scope of a paper such as this; it 
must suffice to say that previous 
theories of plastic deformation had 
assumed that a problem was solv2d 
if the stress distribution within the 
material being deformed was known. 
It is now shown that consideration 
must also be given to the distribu- 
tion of strain for the exact solution 
to be obtained. 


mY ee ~S 


IS theory as applied to wire 

drawing, accounts very well for 
a number of practical observations. 
For example, it is known from ex- 
perience that for a given reduction 
there is a die angle for which the 
drawing force is a minimum, and 
there exist in the industry empirical 
methods of finding this. The theory 
shows how the higher drawing 
forces required for other angles de- 
pend, on the one hand, on the in- 
creased effect of friction in small 
angle dies, and on the other, 
upon increasingly inhomogeneous 
deformation when large angles are 
used. By inhomogeneous deforma- 
tion is meant strains within the 
plastically deforming metal which 


904 


WIRE 








tj mt OLD oO 


+O CO. 


am © kr ONO tft Aters e¢ SS he} 


ee 





do not contribute to its final change 
of shape. The existence of this 
homogeneous deformation is well 
demonstrated by the experiments of 
Linicus and Sachs'!® who showed 
that wires had work hardened more 
after a given reduction through a 
die than after the same reduction 
given by stretching it in a tensile 
testing machine. 
xk ke * 


LTHOUGH the theory of Hill 
and Tupper is probably the 
most exact yet available, it also in- 
volves simplifying assumptions. Fi- 
nality has not yet been reached; 
the main obstacles to a further ad- 
vance are increasing complexity of 
the treatment required and inade- 
quate knowledge about the role of 
friction within the die, and the mech- 
anism of plastic flow and work hard- 
ening in aggregates of metallic 
crystals. 
kk * 


ERHAPS the greatest interest in 

both the theoretical and practical 
sides of the programme has so far 
been shown in back pull or reactive 
wire drawing. The theoretical sur- 
vey by Wistreich is concerned sole- 
ly with this. It may be useful to 
restate the elements of the process 
here. 

kk ok 


N’ back-pull drawing tension is 
applied to the wire before it en- 
ters the die. The drawing force P, 
the die load, F, and the back-pull 
tension, Q, are related by the equa- 
tion P= F-+Q. In considering this 
relation one can imagine two ex- 
treme results of applying back pull; 
either the drawing force remains 
constant and the die load is reduced 
by Q, or the die load is unchanged 
and the back pull, Q, is added to 
the drawing force. It is found in 
practice that both the die load and 
the drawing force are affected in 
accordance with the following equa- 
tions:— 
P= P, + (1 =a b)Q 
F = Fy) — bQ 


where Po, Fo are the values of P 
and F in the absence of back pull 
and b is a constant less than unity 
which Wistreich has termed the 
“back-pull factor”. 
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back-pull factor is of con- 
siderable importance as it in- 
dicates the extent to which the die 
load is decreased as a result of ap- 
plying back pull and it is from a 
decrease in die load that the poten- 
tial advantages of back-pull draw- 
ing arise. The relation between the 
back-pull factor and the reduction 
in the pass has been the subject of 
much theoretical speculation. The 
actual relationship is affected main- 
ly by friction and the shape of the 
die, but the -general trend is that 
the greater the reduction, the greater 
the back-pull factor. It is therefore 
in the higher reductions that the 
potential effect of back pull in re- 
ducing die load with all its attend- 
ant advantages is greatest. 
k ok 
BOUT a year ago the Associa- 
tion was given an opportunity 
of carrying out a programme of 
practical tests on a new back-pull 
wire drawing machine after it had 
been installed in the works of a 
member firm, but before it was put 
into production. The machine is a 
capstan type 4-hole machine de- 
signed and built by the Marshall 
Richards Company. Each block is 
independently driven and a total 
power of 160 H.P. is available. It 
is suitable for drawing mild steel 
wire from 1 S.W.G. and high car- 
bon wire from 3 S.W.G., at speeds 
up to 1600 ft. per minute. It is 
equipped for the direct measure- 
ment of die loads. This investiga- 
tion is now in its concluding stages 
and a final assessment of the value 
of back-pull drawing on the basis 
of these experiments is being made. 
The most important thing about the 
use of back pull is the fact that the 
load on the die is reduced. This 
means that the frictional forces be- 
tween the wire and the die are dim- 
inished. One can therefore expect 
a reduction in die wear, a saving 
in power due to less work being 
done against friction, and for the 
same reason, less heating of the 
wire, an important matter when 
drawing high carbon steel. The 
question is whether any of these 
effects is large enough to be of com- 
mercial significance and it is hoped 
that the valuable experience gained 
with this machine will provide the 
answer. 
x wk 


i cai wear of hard carbide dies is 
also being investigated. A sur- 
vey has been made of hard carbide 
dies manufactured in Great Britain 
and has shown how varied are the 
compositions and qualities of hard 
carbide that are recommended by 
different manufacturers. Much work 
lies ahead in making careful com- 
parisons between various types of 
hard carbide under different draw- 
ing conditions so that the variations 
in die performance, which are at 
present common experience, may 
be properly understood and elim- 
inated. 
k ok 


F particular interest are the 

methods of assessing the wear 
of dies. As is well known with 
hard carbide dies, the trouble is not 
only opening out of the die throat, 
but the development of a ring near 
the point of entry of the wire. The 
precise reasons for the formation of 
this ring are not yet fully under- 
stood. Considerable thought has 
been given to the photography of 
the internal surface of dies, parti- 
cularly with a view to detecting the 
first traces of ringing. Figures 1-8 
show photos of a die taken after 
various lengths of mild steel wire 
had been drawn through it. The 
initiation and gradual intensification 
of the ring can be observed. Figure 
9 shows another die photographed 
in cross section showing the ring, 
and Figure 10 is a photomicrograph 
of the region of the ring showing 
the removal of the cobalt binder 
and the tendency of the carbide 
particles to crack and fall out. 
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E profile of the worn die can 

also be measured to within a 
10,000th of an inch by a new pro- 
filometer under development in the 
Association’s Physics Laboratories. 
In this instrument a delicate probe 
is passed through the die and its 
movement measured optically. It is 
also valuable for determining the 
exact profile of the die after grind- 
ing, especially the vital part at either 
side of the throat. Figure 11 shows 
the general design of the instru- 
ment. 
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more rough and ready method 


of doing this has been de- 
scribed by Wistreich’'. A cast is 
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Fig. 1. — Unused Die. 


-1825” diam. 12° drawing angle. No parallel. 
-Second die in 4 hole drawing of .65%C 
patented 3 SWG rod. Incoming wire to this 
die was .213” diam. Lubricant —dry soap. 


Fig. 2. — After drawing: 


12 coils 
3168 Ibs. 
11900 yds. 


(See Fig. 1 for details) 





Fig. 3. — After drawing: 
24 coils 
==6312 Ibs. 
=23700 yds. 


(See Fig. 1 for details) 





Fig. 4. — After drawing: 
36 coils 

=9256 Ibs. 

34600 yds. 


(See Fig. 1 for details) 


made of the interior of the die with 
a dental compound which imme- 
diately after setting is of a rubbery 
consistency. This enables the re- 
entrant portion of the cast to be 
withdrawn through the die throat 
so that the portion just beyond the 
throat is included in the measure- 
ment of the profile. This is an im- 
provement on the old Wood’s Metal 
technique where care had to be 
taken to stop the casting at the 
throat or else it could not be with- 
drawn without damage. 


x 2&2 &€ 


HE Association is sponsoring work 
at Manchester University on the 
effects of temperature on wire draw- 
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Fig. 5. — After drawing: 


48 coils 
==12300 Ibs. 
=46000 yds. 


(See Fig. 1 for details) 





Fig. 7. — After drawing: 


72 coils 
—=18516 Ibs. 
=69200 yds. 


(See Fig. 1 for details) 


Fig. 6. — After drawing: 
60 coils 

=15388 Ibs. 

=57500 yds. 


(See Fig. 1 for details) 





Fig. 8. — After drawing: 


84 coils 
—=21665 Ibs. 
==80900 yds. 
(See Fig. 1 for details) 





WIRE 














Fig. 9.— Heavily Ringed. 
Throat diam. .160”. 





Fig. 10.— Microphotograph showing die surface in 
i (etched 
* * 


vicinity of ring. Magnification X1500 
with alkaline potassium ferricyanide). * * 


Sectioned Die Pellet. 
Magnification, approx. X5. 


ing. The work is being carried out 
under the direction of Prof. F. C. 
Thompson, and is at present con- 
fined to studies of high temperature 
drawing. Obviously, the interaction 
between metallurgical and mechan- 
ical effects during deformation at 
high temperature is extremely com- 
plicated, but over-riding this in im- 
portance is the question of lubrica- 
tion. The development of a suitable 
lubricant for drawing at high tem- 
perature has therefore been given 
first priority and some interesting 
progress has already been made in 
this direction. 


HE foregoing account of the As- 
sociation’s wire drawing investi- 
gations is necessarily somewhat frag- 
mentary. The programme is rapid- 
ly developing from quite recent and 
relatively modest beginnings. Pre- 
sent conditions in Great Britain are 
such that progress in building up 
such a research programme is ham- 
pered by shortage of staff and suit- 
able accommodation, and much ef- 
fort is going into overcoming these 
obstacles that will later be free to 
be devoted to intensification of the 
programme itself. In the meantime, 
(Please turn to page 980) 





— Die Profilometer. * 


Fig. 11. 
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In wire drawing and nail making fields Firthaloy is standard with 
many modern mills. It has shown records worth talking about vin 
nut and bolt making—also in deep drawing . . . and has logical 


and important applications in almost every metal working industry 





stot MmUsy-S Mm colqullrewmeicohediile Pola ol (olil dale Me) ol-1ae] [os sam 
Firthaloy’s complete carbide Engineering Service plays a 
practical role in helping manufacturers make the most of this high 


yrelatetolae Maclao)(o(-Mim lille CMe olcelicuMelil(o-Mulvolmm (olth 


th Firth Sterling 


STEEL & CARBIDE CORPORATION 
McKEESPORT, PA. NEW YORK HARTFORD PHILADELPHIA PITTSBURGH 
CLEVELAND BUFFALO DAYTON DETROIT CHICAGO LOS ANGELES 


in Canada—Chapat Engineering & Sales, Ltd. 














Practical Application and Mill Practice 
with Carbide Dies 


By E. T. Miller, Die Service Engineer 





HE making of wire is an ancient 

art. The Assyrians and Baby- 
lonians used wire in 1700 BC. The 
Bible mentions quote: “Beat gold 
into thin plates and cut it into 
wires” unquote. These were flat 
wires inasmuch as they were un- 
doubtedly hammered. The use of 
the die block method of drawing 
round wire dates from early in the 
eighth century and commercial wire 
drawing in France began in the 
thirteenth century. 


* * * 


HE first wrought iron and copper 

alloy wires drawn in the United 
States came from Norwich, Conn. 
in 1775. The appearance of steel 
wire had to await the Bessemer and 
Open Hearth Steel Making Methods 
around 1858. In 1860 Lauth pat- 
ented a cold rolling process for the 
cold sizing of large hot rolled 
wrought iron bars, permitting sub- 
sequent cold drawing into wire. 
This last invention set the stage 
for the phase of rapid growth in 
the wire drawing industry. A sur- 
vey of literature on wire drawing 
indicates that this important subject 
has not been reported extensively 
in print. Other than one text of 


Firth Sterling Steel & Carbide Corp., 
McKeesport, Pa. 


Contrasts of previous die practices 
with modern methods of wire draw- 
ing using carbide dies. A paper 
presented before the Wire Associa- 


tion at Pittsburgh, Pa., October, 
1948. 
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English origin, the subject has been 
largely described only in trade 
papers. 
kk x 
HE original drawing implements 
took the form of steel die or 
Wortle plates. Figure 1. presents 
the appearance of a typical multiple 
hole plate. Rods and wires to and 
including 16 SWG were drawn 
through plates 1% x 5 x 12, while 
smaller wires were drawn through 
six hole plates. The large number 
of holes was necessary because 
they quickly wear oversize, often 
averaging no more than 150 pounds 
of wire or about 42 bundle per hole. 
kk 


HE holes for drawing the prod- 

uct were punched hot and 
sized with hardened and tempered 
tapered punches. The material com- 
monly used was cast Crucible steel 
containing at least 1.6% carbon 
which was mainly in the form of 
cementite with just sufficient pearl- 











pr ee rn a eee 








4 j 
I —*, i. ‘Sti a i Fim. ‘| 
1 \ ' ' ms, / \ ‘ae | 
1 O } C fe) © ‘Com ie Ee: i| 
l (°) le \ i ‘| 
' 
1 
i =, ~— py as ’ . | 
! (0) (0) (0) (o 0) (0) (0) (o ‘| 
! Koy Ang we Z XS ue ‘ 
: | 
oe ~---------------------------------------- 
BEARING LENGTH} 
a 7, a 27a. i 4 
AS7 VE TION \ f ‘ 
fees et | A_f | RELIEF 
a | 
Jes Se! C/E Sean. 





COUNTERSUNK DEC TION? 
Fa a ig Neda 
BEAZING SECTION 


Cas7 IKON (STEEL)DIE PLATE 


FIGURE I. * * * 





910 


* * 


FIGURE II. 





ite to permit closing the holes 
by cold peening when it became 
necessary to reset or resize the holes 
because of their having worn over- 
size. After the holes were worn 
oversize, the plates were heated and 
the holes were closed by peening 
with a hammer. Then the holes 
were reset by driving in a tapered 
pin until the proper shape and hole 
size desired was obtained. This 
operation required considerable skill 
and was done by the wire drawer 
making wire drawing a highly paid 
trade. Later, die plate compositions 
included more than 24% carbon, 
14% chromium and nearly 4% 
Tungsten. 
xk wk 


HILLED cast iron plates were 

widely used because of their 
great hardness and superior resist- 
ance to wear. A typical chilled cast 
iron plate measured about 1% x 6 x 
12 with tapered cast holes, the num- 
ber depending on the starting size, 
some with only three holes weighed 
up to 40 pounds and were used 
for drawing %” and larger size 
rods. Others had three staggering 
rows of six holes each and weighed 
less than 12 pounds. 

x * * 
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iy rooms were established and 
the dies were made by Die 


Reamers. They made and ground 
their own tools, which also required 
remarkable skill and generally re- 
quired two to three years before 
a man was considered good enough 
to make finish size dies. 
kk * 
AKING Cast Iron Dies con- 
sisted of first countersinking 
a back relief using the drill press, 
then opening the drawing angle 
with what was called a smoother. 
This also was done on the drill 
press. The smoother was ground 
by hand and although they did not 
use a protractor to check the angles, 
by the checking of old smoothers 
kept as souvenirs, the angles were 
found to be 18° to 22° included. 
The thick plates permitted recutting 
to relatively large hole sizes. 
* * * 
IS resumé of previous practice 
is presented for contrast with 
modern methods of wire drawing, 
using carbide. Carbide dies prob- 
ably made their appearance in this 
country in 1928 and so rapid was 
their adoption that since 1932 they 


ics 


have been used extensively, replac- 
ing steel and cast iron die plates 
almost completely. Their use has 
resulted in almost a three fold in- 
crease in drawing speeds up to more 
than 1500 feet per minute on fer- 
rous metals and considerably higher 
on non-ferrous metals, additional 
advantages being greater accuracy, 
longer life, improved finish on the 
product and more economical use, 
because carbide dies are much 
easier to recut and maintain. Fig- 
ure 2 shows a conventional carbide 
drawing die with a sintered carbide 
nib supported in a steel casing. It 
is also apparent that the transition 
from steel and cast iron plates to 
carbide design was accompanied by 
refinements in the interior contour 
or the working area of the die. 
Notice particularly the well shaped 
bell to provide adequate lubriza- 
tion, the entrance angle to blend 
the bell into the reduction angle 
which is of proper size for the ma- 
terial being drawn, the straight 
bearing for accurately sizing and 
finishing of the wire and the relief 
angle to provide proper clearance 





to eliminate drag on the wire after 
sizing as well as marking the wire 
particularly when shutting down 
and starting multiple drawing ma- 
chines. 
k ok * 
IGURE 3 details the various parts 
of a wire drawing nib and shows 
the nature of the reduction effected 
by the passage of wire through the 
die. Note particularly the working 
zone within which the entering ma- 
terial first touches the drawing sur- 
face at the draft line. As indicated, 
a reduction or draft is often ex- 
pressed as the difference in area 
of the product and that of the en- 
tering wire in per cent. Present 
drafting practice involves up to 38% 
reduction on low carbon and from 
25 to 30% for high carbon or spring 
wire. The drawing, or reduction 
angle ranges from 14° to 18° for low 
carbon wires and is reduced to 
about 12° for high carbon or rope 
wire. 
* * * 
INCE their introduction some 
twenty years ago, the design 
and size range of carbide die nibs 
has changed but little. Table 1 
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presents current nib sizes which are 
virtually standard with all suppliers. 
These sizes were predicated on a 
purchase price basis and manufac- 
turing limitations, rather than from 
a consideration of wire mill needs. 
Figure 4 clearly shows that the 
height of a carbide nib imposes a 
much greater limitation upon the 
size of wire which can be drawn 
than nib diameter. Obviously the 
higher nibs permit a wider and 
higher bell opening as well as a 
longer working zone to admit larger 
entering wire without increasing the 
size of the reduction angle to the 
point where excessive die pull 
would be developed. 
k ok * 
believe that a new approach 
should be made to the ques- 
tion of carbide die design from the 
user’s viewpoint. Many users pur- 
chase rough cored dies at or near 
the minimum hole size. These dies 
are finished in the users die room 
to the smallest possible size for 
drawing fine wire. When the ori- 
ginal hole wears oversize, the dies 
are successively recut to the largest 
possible hole for breakdown use. 
From this it is evident that the 
usefulness of a die is determined 
by the maximum hole size to which 
it can be recut, or in other words 
the largest entering rod or wire 
size it can accommodate. 
kk * 
UR observations as well as the 
experience of many users clear- 
ly indicate that the currently stand- 
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FIGURE V. — ROUGH CORED NIBS: 
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FIGURE IV.—Short Versus High Nibs. * 


ard nib heights listed in table 1, 
are too short. Figure 4 shows that 
at the maximum recommended, hole 
size there is an excessive unused 
nib wall. Recutting beyond the 
maximum recommended hole size 
in an endeavor to utilize the carbide 
wall thickness which must be other- 
wise scrapped, is impractical. With 
a short nib the entrance and re- 
duction angles become too wide in 
trying to make room for a larger 
entering size, and the draw pull 
and back pressure become too great. 
This may result in excessive power 
consumption, and the possibility of 
impairing the finish of the drawn 
wire, due to the formation of slivers 
from overcrowding in the reduction 
zone, resulting in nib or wire break- 


COMVEN TIONAL 


age. As a further consequence of 
too short a nib notice that the bell 
becomes too shallow for proper 
lubrication and guiding of the wire 
into the die. 
oe oe 
N Part A of figure 5, we see that 
* the finishing and reworking of 
the old style nib meant cutting and 
enlarging a back relief in the hard 
metal nib, which was not only time 
consuming but rapidly destroyed 
laps. In Part B it is clear that 
merely adding a cored relief in the 
back of the nib would not materially 
improve the situation, because the 
inclusion of this relief naturally 
moves the bearing up and seriously 
limits the remaining nib height, 
which must include the reduction 
and entrance angles and the bell. 
kok ok 

UR new nibs shown in Part C 

are higher by at least the 
amount of the cored relief. The 
increased nib height provides, 1. A 
deeper and wider bell for the lubri- 
cant, which in turn minimizes the 
reworking necessary to preserve a 
smooth entrance contour as shown 
in Figure 6. The longer bell and 
entrance angle also will tend to 
properly align entering wire coming 
from a guide or a preceding pass 
at an angle. The new high nibs 
afford room for the most efficient 
drawing angle in the reduction zone, 
and the new nib height permits 
a cored back relief based on the 
maximum recommended hole size. 
This means that there is no neces- 
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Vaughn RINGBLOX Circular Tandem 
Machine, for high speed production of steel 
and non-ferrous wire in intermediate to very 
fine sizes. 







Vaughn HIV Motoblox, air- and water-cooled. 















Truly modern performance in mass wire production 
requires complete operating precision in your wire 
drawing equipment . . . VAUGHN precision . . . 
expressed in every detail of machine manufacture, 
and summed-up by outstandingly smooth high-speed 
Operation over years of exacting service. 


Vaughn Motobloc, double-deck type. 


Vaughn MOTOBLOC, for drawing wire 
1" and smaller. Single or double deck 
types; six sizes available. Adjustable 
speed ranges. 


Vaughn MOTOBLOX, for all sizes and 
grades of wire. Non-slip, continuous 
machines; blocks individually air- and 
water-cooled. All speeds and sizes. 


Available in types covering all mill demands, 
VAUGHN Wire Drawing Machinery links high per- 
formance with safety, convenience and ease of opera- 
tion. We invite you to use our engineering assistance 
in planning modernization and expansion of your 
wire drawing facilities. 


Vaughn HIC & HF Continuous Machines for intermediate and fine wires. 

















COLD DRAWING MACHINERY 


FOR THE LARGEST BARS AND TUBES... 
FOR THE SMALLEST WIRE.. . 


In short, your every requirement for dependable, productive 
Cold Drawing Equipment is met in the complete VAUGHN Line. 


Let us cooperate with you on your current drawing problems. 














sity to touch the relief as the die 
is recut successively to the maxi- 
mum hole size. This feature alone 
will save many hours in the user’s 
die room. 
* * * 

|X addition to using a rough cored 

nib of the proper design and size, 
best results require that the pro- 
per interior shape be maintained. 
Each time the die is recut to a 


IGURE 7 shows in solid lines the 

contour of a rough cored die 
with a small hole. If the die is 
recut as indicated in dotted lines, 
it is clear that only the small shaded 
portion need be removed to blend 
the reduction angle with the bell. 
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a summarizing we wish to em- 

phasize that this is not only an 
improved die but a basically new 
and balanced design incorporating 
the recommendations and _ sugges- 
tions of both users and machine 
suppliers. This makes it possible 
for the user to purchase dies of nib 
size more closely suited to his re- 
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FIGURE VI.— RESULT OF ENLARGING RELIEF. * * *% 


RCN with small hole 


NIB recut to larger hole by enlarging bearing and relief from 
back — Pushing drawing angle and bell too far forward to 


front of NIB. 


larger size, we recommend the re- 
duction angle be first recut to ac- 
commodate the next larger wire size 
to be drawn. Then the bearing can 
be enlarged from the back of the 
die to the corresponding size of 
drawn wire. 
x ok * 


ING HOLE. 


FIGURE VII. — SUGGESTED BELL CONTOUR AFTER ENLARG- 
* * * * 
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RCN with smalle hole 
NIB recut to larger hole 


—-— Recommend bell countour 
/ / / / Material which should be removed after recutting bearing and 
reduction angles. 


E new higher nibs with cored 

back relief have been thorough- 
ly tested under the most exacting 
conditions, including the drawing 
of copper, carbon steel and stain- 
less steels. 


quirements for drawing rods to fin- 
ish wire size. The resulting re- 
duction in die inventory should 
make this die equally attractive 
to both the purchasing department 
as well as drawing and die main- 
tenance divisions. 
k ok * 





THE WIRE ASSOCIATION MEDAL AWARD 


For the Most Meritorious Paper on Wire Manufacture or Fabrication During the Year 


BY A MEMBER OF THE WIRE ASSOCIATION — 


Wire 
submit 


LL members of the Association are 

cordially invited to technical papers 
either for publication in “WIRE & WIRE 
PRODUCTS” during the year or for presentation 


before the Annual Wire Association Convention. 


be awarded for the 
nearest to the 


N annual medal _ will 
Papers coming requirement 


set forth above. 


CONSIDERATION for the Medal Award is not 

limited to the papers presented or the An- 
nual Meeting, but is given to all papers submitted 
by members and published in “WIRE & WIRE 
PRODUCTS” during the year. 


LL papers submitted become the property of 
the Wire Association and the Board of 
Directors constitutes the Committee on Awards. 


ELECTION of papers to be presented at the 

Annual Convention rests in the hands of 
the Joint Program Committee and the Board of 
Directors of the Wire Association. 
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A Method for Measuring the Effect of Die 
Shape and the Use of Various Lubricants 
in;Non-Ferrous Wire Drawing 





URING the last decade the de- 
mand for small-diameter insu- 
lated magnet wire has increased 
tremendously. Instrument manu- 
facturers, especially those engaged 
in the production of aircraft equip- 
ment, require and insist upon wire 
of the highest quality. 
* * * 
MPORTANT factors which influ- 
ence the ultimate quality of the 
finished wire are the quality of the 
copper rod from which the wire is 
drawn, mechanical condition of the 
drawing equipment, the drawing 
dies themselves, and the lubricant 
which is used to facilitate the pro- 
cess. 
« * * 


_— content and quality of the 
copper rod may be tested chemi- 
cally and physically in the labora- 
tory; if it is approved here, it be- 
comes the responsibility of the wire 
mill to draw the rod into a high- 
quality wire. 
k k 


LTHOUGH the mechanical con- 

dition of the drawing equip- 
ment is very important, mainten- 
ance is strictly a mill problem. In 
the Schenectady Works wire mill, 
an increasing number of problems 
have been found to arise from the 
drawing dies and the lubricants in 
use. 

x * * 


LE it is not difficult to 

chemically analyze a_lubri- 
cant or to make a cast of a die and 
obtain its important measurements 
by projecting this cast on a com- 
parator, it was realized that these 
analytical methods did not provide 
for the measurement of other im- 
portant factors involved in the wire- 
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By Carl B. Shopmyer 


Chemical Section — Works Laboratory 


General Electric Co. 
Schenectady, New York 


Describing a new method of meas- 
uring the effect of die shape and 
lubricants in non-ferrous wire draw- 
ing. A paper presented before the 
Wire Association at Pittsburgh, Pa., 


October, 1948. 
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drawing process. It was concluded 
that dies and lubricants should be 
tested under conditions which du- 
plicate, as nearly as possible, the 
actual drawing operations. 


kk * 
design of an instrument to 

yield this desired information 
required the assistance of someone 
with engineering background and 
experience in the instrument field. 
Fortunately, the Scott Tester Com- 
pany, of Providence, Rhode Island, 
expressed a desire to develop such 
an instrument. This company built 
a pilot-model die-pull tester which 
was delivered for trial. Since this 
instrument is merely a pilot model 
and by no means represents the 
final design, it will not be dis- 


cussed in detail at this time. 
ee 

T is well to discuss next some of 
the interesting questions about dies 
and lubricants in which there is 
opportunity for much _ research. 
First to be considered is the draw- 
ing lubricant, of which the follow- 
ing are three essential require- 
ments: 

1. It must lubricate the wire and dies 

to minimize power requirements. 
2. It must cool the dies to the optimum 


operating temperature. 
3. It must be “free rinsing”. 
¥* * 


E three types of lubricant most 

used today are vegetable oil, 
synthetic oil, and animal fat, or 
stearate-base lubricant. Animal fat 
lubricant is probably the most pop- 
ular in the United States. The fat- 
to-soap ratio can be controlled and 





is usually varied from a high soap 
and low fat content for fine wire to 
high fat and low soap content for 
coarse wire or rod. Most wire mill 
engineers, at some time in their 
careers, have recommended replace- 
ment of the lubricant being used 
with another which, due to its 
chemistry, appeared to be better. 
Such a substitution has often been 
followed by the development of 
familiar difficulties like sticky draw 
blocks, plugged dies, excessive 
foaming, formation of copper soaps, 
or wire breakage. These difficulties 
cannot be immediately blamed on 
the new lubricant; the mill prob- 
ably mixed the new material in 
exactly the same manner as the 
old, mixed it to the vendor’s recom- 
mendations, or is using a suggested 
mixture which worked §satisfac- 
torily in some other wire mill. 


* * * 


LTHOUGH the work which has 

been done to date with the 
die-pull tester is strictly prelimin- 
ary, it has been greatly encourag- 
ing. It is hoped that authorative 
answers will be found to such con- 
troversial questions as the effect 
of copper soap in a solution, the 
optimum pH range, and the effect 
of water when used with various 
lubricants. 

kk 


IGURE I illustrates an example 

of one type of research work 
which has been done and which, it 
is planned, will continue. Actual 
pounds of pull required to draw 
copper .wire from AWG size 33 to 
34 were plotted against concentra- 
tions in pounds per gallon of water 
for three chemically different lu- 
bricants. 
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T was observed that lubricant “A” 

requires a minimum pull when 
mixed at the rate of approximately 
0.2 pound per gallon of soft water. 
As the mixture becomes more con- 
centrated, the pull required in- 
creases until a _ solution of 0.4 
pound per gallon of water is 
reached. 

k ok 


data for lubricant “B” pro- 
#0 duced an entirely different 
curve. The optimum mixture, in 
this case, is approximately 0.4 
pound of lubricant per gallon of 
water. This material is unique in 
that power consumption curve does 
not ascend as the mixture becomes 
more concentrated. 


* * ba 
IN using lubricant “C”, pull 


decreases very rapidly and 
concentration is considerably less 


when the minimum pull figure is 
reached. It is also interesting to 
note that the pull curve rises rather 
rapidly as the concentration is ele- 
vated above the optimum po‘nt. 
eo .- ¥ 
on thees curves it may be con- 
cluded that lukricant “C” is 
the most efficient providing the 
concentration is controlled between 
very close limits. It is also safe to 
assume that power and material 
are wasted and unnecessary die 
wear is resulting if the solution is 
allowed to reach a concentration 
of 0.2 pound of lubricant per gal- 
lon of water. Of course, other fac- 
tors must be considered before a 
final conclusion can be reached. 
* * * 
HE die-pull tester has yielded 
equally interesting results when 
used to test wire-drawing dies. 
Factors which have been found to 


influence the pull required to draw 
wire through diamond dies are ap- 
proach angle, bearing length, relief, 
and polish. 


88 * 


e is a generally accepted fact 
that die shape is much more dif- 
ficult to control in diamond dies 
than in tungsten carbide dies. How- 
ever, preliminary work has _ indi- 
cated that with the cooperation of 
the die manufacturers this will be 
an excellent opportunity to in- 
crease die life and improve wire 
quality. Tests indicate that if the 
included approach angle is_ in- 
creased from 16 to 25 degrees and 
the same bearing length is main- 
tained, power requirements increase 
approximately 25 percent. Changes 
in bearing length have a similar 
effect; for the high speed machines 
now in service a short bearing 
length is desirable. 


* * * 


T is logical to assume that the 

combination of approach angle 
and bearing length is very impor- 
tant. Repeated observations: have 
been made of the fact that dies 
with approach angles in the vicini- 
ty of 25 degrees and bearing lengths 
in excess of 50 percent of hole dia- 
meter will, at high speeds, draw 
undersize wire. These dies usually 
require resizing much sooner than 
those with smaller approach angles 
and shorter bearings. 


Kok ® 


N conclusion, it is hoped that when 

a new die-pull tester, which is 
still in the developmental stage, is 
completed, it will be possible to 
maintain better control in the fac- 
tory and also to indicate to the die 
and lubricant suppliers the exact 
requirements of our mill. With their 
cooperation, such control should 
mean the maintenance of hi‘gh 
quality wire production at lowered 
costs. 





The Wire Association is for the 
as a clearing house of ideas on 


drawing and wire working. 
The inquiries discussed were 





improving production methods. It has been organized 


and research work in all phases of practical wire 


TO WIRE MILL MEN 


specific purpose of 


technical problems 


received from and without permissicn. 


answered by members of the Wire Association. These 
inquiries are sent to the Secretary of the Associa- 
tion who acts as a central clearing noint, and neither 
the names of the firms, nor individuals sending the 
inquiry, nor of the men or firms replying are divulged 
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QUALITY, QUANTITY AND SERVICE 


By Norman T. Nelson, Jr., Ind. Engr. 





Introduction 


E present market for rods, wire, 

and wire products is composed 
of several thousand major con- 
sumers who buy a hundred odd 
kinds of products, composed of sev- 
eral hundred grades of metal, and 
who put those products to many 
thousand end uses. Trading in a 
competitive market of this kind 
calls for mass production of quality 
products timed to meet the cus- 
tomers’ need. 


e * -& 


IMING is the essence of sched- 

uling. Timing calls for the co- 
ordination of the sales and produc- 
tion facilities to bring home to the 
customer enough of just what he 
wants when he wants it. This kind 
of coordination is the object of all 
scheduling practices. 


PART | 


Some Fundamental Considerations 

Governing the Selection of a Sys- 

tem for Coordination of Sales and 
Manufacturing Facilities . 


1. A rod and wire mill is not a 

merchant mill. To be sure, 
there are some merchant products 
made such as barbed wire, com- 
mon nails, even-weight bundles of 
annealed wire, and some _ even- 
weight bundles of galvanized wire. 
But for the most part a rod and 
wire mill is a “Custom-Built” or 
made-to-order proposition. Most cus- 
tomers will specify sizes to very 
odd decimais, or specify a grade 
of steel which defines the chemical 
composition to narrow but practical 
limits, or both, and very often fin- 
ish, coil weight, tensile strength, 
etc., are subject to exacting defini- 
tion. Even with respect to the few 
merchant products that are made, 
there is reason in this case to treat 
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Rod & Wire Mills 


Bethlehem Steel Company 
Sparrows Point, Maryland 


An investigation of scheduling prac- 
tices in a fully integrated Rod and 
Wire Mill, prepared for presenta- 
tion to the 1948 convention of 
“The Wire Association.” 


Preface 


HIS discussion is the result of study 

and development at the Sparrows 
Point plant of Bethlehem Steel Company. 
This plant contains a fully integrated 
Rod & Wire Mill which is one of the 
largest of its type in the’ country for the 
production of coarse, round, carbon 
steel rods, wire, and wire products. 


x k * 


LTHOUGH the nature of operations 

in alloy, non-ferrous, shape, and 

fine wire mills is technically different 

from those under study, it is felt that 

the basic similarity of hot rolling rods 

and cold drawing wire presents similar 

scheduling problems to most all large 
integrated mills. 


the entire mill as a made-to-order 
manufacturer. Therefore, manufac- 
turing facilities must be locked in 
step with sales, and conversely sales 
must consist of the products and 
amounts of which the manufac- 
turing facilities are capable. 


: + 2 


z NCOATED steel wire is per- 
ishable. Rusting of uncoated 
steel wire is even now the subject 
of much investigation throughout 
the industry. While many answers 
to this problem have been found, 
and we look forward to the results 
of current research, the fact re- 
mains that some of the products 
are perishable. Therefore, the meth- 
ods selected for coordinating the 
customer’s use, the salesman’s order, 
and the mill’s production must be 
geared to minimize the time be- 
tween production and end use. 








3. JN the case at hand we are deal- 

ing with a fully integrated mill. 
There is no dependency on outside 
sources of billets, since the steel 
making facilities can supply the 
full range of kind, amount, and 
size of billets required. There is 
no dependency on outside sources 
of rod supply since the rod mills 
can roll any diameter required by 
the drawing facilities now existing. 

x k 


N this example, the rod mill can 

most economically roll each 
size from its smallest to its largest 
at least once every 28 days. Some 
of the more popular sizes are rolled 
more often, but at least any order 
can be rolled, drawn, and finished 
within a calendar month. For this 
reason, in combination with others 
which will be later apparent, the 
mill schedules are issued on a month- 
ly basis. An adaption of the calen- 
dar month in the case of wire and 
wire products is the base period 
most practical for scheduling pur- 
poses in this example. 


PART Il 


A Scheduling System Based On 
Mathematics for Coordinating 
Sales and Manufacturing 


The Loading Control Boards 
(Figure 1) 
E mathematical methods used 
for adjusting sales and oper- 
ations to lock sales in step with 
production are called loading con- 
trols. 
* * * 
ROPER mathematical loading con- 
trol is the seat of the coordina- 
tion between sales and operations. 
The methods used for dividing the 
orders by products, and assigning 
the tons of work required will be 
treated later. The essential fact is 
that with adequate system for ob- 
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Evary Yoar— 
MORE ROD PRODUCERS 
SWING TO CLEVELAND TRAMRAIL 


The list of Cleveland Tramrail users in the Wire & Wire Products 
Industry is growing larger every year because the many installations 
serving this important field have proven convincingly that great sav- 
ings can be made by handling the materials overhead. 


The Cleveland Tramrail hairpin-hook system has greatly lowered 
shipping and rod storage costs. Up to eleven 300 Ib. bundles of rod 
can be picked up, transported and discharged by the Tramrail cab 
operator alone. 


Approximately 40% of the basic rod production of this country 
is stored via Cleveland Tramrail. Another 10% is handled in the plants 
of manufacturers who purchase rod. 


The hard work of block stripping has been greatly lightened with 
easily propelled cranes and carriers provided with fast, snappy hoists 
and rigid-arm push-button control. 


More than 50 installations of Cleveland Tramrail single-leg gantry 
cranes have been made in straight-line cleaning houses. These cranes 
handle from 50 to 450 tons in 24 hours. Floor space is saved — some- 
times up to 80%. 


Cleveland Tramrail equipment is available for all branches of 
the wire industry. 


CLEVELAND TRAMRAIL DIVISION 


THE CLEVELAND CRANE & ENGINEERING CO. 
9211 EAST 288TH ST. WICKLIFFE, OHIU 
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This layout illustrates extent to which the Wire Industry hi 
made use of Cleveland Tramrail to reduce materials ha 
dling costs. In two buildings—one 75’x496’—there are 1,00 
feet of arch beam, 95 switches, and 5 hairpin-hook carrier 
Below is a view taken in fhe rod storage 
department in this mill looking towards 
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taining accurate figures, those fig- 
ures will demonstrate just what ad- 
justments need be immediately 
made to lock sales and operations 
in step for the coming schedule 
period. These adjustments are load- 
ing control points. They cannot 
be overlooked. Like a ship at sea, if 
it is overloaded on one side it will 
capsize toward that side, and con- 
versely if it is underloaded on one 
side it will capsize toward the op- 
posite side. 
x on °K 


T the present time several load- 
ing control boards are used: 
One for the Nail Mills, one for the 
Wire Mills, and one for the Rod 
and Bar Mills. 
kk * 
HE product load is the sum (in 
net tons) of the sold orders to 
be produced within a given sched- 
ule period. 
kk * 
T= operation load used is the 
tons of work, or feet or work, 
or pounds of plating work pres- 
ented to the various operating de- 
partments by each product load. 
kk * 
E loading control period should 
be 1 and % base schedule 
periods, and therefore the product 
loads will be the sum (in net tons) 
of the balance to produce on the 
current schedule plus the new 
orders for the next period. 


kk 

HERE must be adequate diversity 

by products. Orders for proc- 
essed wire must be in proportion 
to orders for annealed wire or else 
the annealing pots will be flooded 
during the period, or conversely 
the finishing blocks will be flooded 
and the pots will be idle part of 
the time. Orders for strand and 
cable must be in proportion to 
orders for plated wire or else the 
plating cells will be flooded during 
the period, or conversely the strand- 
ing department will be flooded 
and the plating cells idle part of 
the time. Orders for hot rolled 
rod must be in proportion to the 
orders for bars, wire and wire prod- 
ucts, or else the rod mills will be 
flooded, or conversely the wire 
mills will be flooded and the rod 
mills idle part of the time. And 
so on. 


N addition to adeugate diversity 
by products, there must be ade- 
quate diversity by operations. For 
instance, given the correct pro- 
portion of low carbon bright wire 
product, if the diversity by sizes 
is incorrect, one set of drawing 
blocks will be flooded while another 
set is partially idle. 
k ok * 


E loading control boards will 

demonstrate kind and amount 
of underload or overload for a 
given period. The loading control 
adjustments consist of deferring 
orders to the next schedule period 
in the case of overloads, or else 
advancing orders of a kind to fill 
the holes where underloads exist. 
Of course, in the case of under- 
loads, operations can be curtailed, 
but this is not always possible or 
practical. Curtailments usually mean 
laying off men which is not on- 
ly hard on the men affected, but 
leaves the mill with the necessity 
of costly hiring and training of 
green men when that type of oper- 
ation is again required. 

k ok * 


MISSION or neglect in allevia- 

tion of overloads results in 
inability to combine carloads of 
various products for shipment to 
the same destination, and also re- 
sults in inability to fill orders for 
a complete range of sizes of one 
product. Omission or neglect in al- 
leviation of underloads results in 
piling up the warehouses with ma- 
terial for which there is no im- 
mediate sale. 


* * * 


OADING control is the actual 

demonstration, based on math- 
ematics, of the very necessary co- 
ordination between sales and oper- 
ations for the purpose of giving 
your customers quality products in 
quantity on time. The actual mech- 
anism for doing this requires some 
other explanations first. 


The Mill Product Schedule 
(Figure 2) 

E talked before about “prod- 
ucts.” What is a product? 
A product is ‘material ready for 
shipment which has passed thru a 
particular sequence of operations 
in manufacture. Thus, hot rolled 


rods for shipment is a product re- 
gardless of size — its sequence: 
billets to rods to cars and out. And, 
patented rods for shipment is a dif- 
ferent product regardless of size — 
its sequence: billets to rods to pa- 
tenting to cars and out. Also, low 
carbon wire in coils regardless of 
size is a different product from up- 
holstery spring wire in coils by 
virtue of the patenting operation 
involved in process. And then, low 
carbon wire in coils is a different 
product from low carbon wire in 
straightened and cut lengths by 
virtue of the straightening and cut- 
ting operation in process. 


x * -* 


OR each product there is a month- 

ly mill product schedule. This 
schedule is a list of the details of 
all the customer orders for that 
product which have been sold for 
that month. Now there are several 
important things to realize at this 
point: 


First, the salesman on the road is sell- 
ing according to quota figures based on 
the exverience of the pvrevious month’s 
loading control adjustments. 

Second, the schedule maker has not yet 
made un the new loading control board. 
He is merely listing in order to be able 
later at a prearranged date to cut off the 
receipt of orders and start adding his 
product and onerational loads for the new 
control computations. 

Third, the schedule maker must have all 
metallurgical and vrocessing information 
on each item of each order before he can 
assign the orders to their respective 
product schedules. 


* * dg 


HE mill product schedule as 

issued contains all the metal- 
lurgical and processing information 
on each item, and are cross re- 
ferenced in the cases of combina- 
tion products on the same order. 
There are columns on the schedule 
for the product provider to lay out 
the schedule by weeks, and other 
columns for use in tallying the 
product and operational work load, 
furthermore, columns for use in 
tallying the actual production and 
shipments of each item. 


The Mill Product Provider 


HE product schedules are divided 
between a number of product 
providers. Each product provider 
is charged with the responsibility 
for causing material to flow to his 
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product on a weekly and daily basis 
from the next ‘previous operation. 
He tallys the production and ship- 
ments of his product. He may in- 
cidentally be required to cause ma- 
terial to flow through his operation 
for use in filling orders of the pro- 
vider in the next finishing depart- 
ment down the line, however his 
main responsibility is for his own 
shipping products. Note that in the 
case of nearly all the operations 
part of the material produced is 
ready for shipment at that point 
and the balance of the material 
produced will pass down the line 
for further processing and shipment 
by the next product provider on 
the line. 


*  *k> = 


T a prearranged cutoff point 

near the first of every calendar 
month the product provider will 
relist all the unshipped and unmade 
balances on his product schedule. 
As the mill passes into each new 
schedule period the product pro- 
vider will have a total product 
schedule consisting of the relisted 
balances from the previous sched- 
ule period plus the schedules for 
the new orders entered for the new 
period. We will go over the mech- 
anism of laying out the weekly and 
daily product requirements in more 
detail shortly. 


The Mechanism for Obtaining 
The Loading Control Figures 


ACH product schedule feeds fig- 

ures into a loading control board 

in the following manner, take for 
example Barbed Wire: 


K * -* 


T a prearranged point in the 

middle of each schedule period, 
the product provider takes off a 
total of the unmade balances to 
produce (if any) on the Barbed 
Wire product schedule relisted from 
the previous month plus the un- 
made balances to produce -on the 
Barbed Wire product schedule for 
the current month. He states his 
load as — tons of product load which 
will require — feet of galvanizing 
operation work load which will re- 
quire — tons of wire drawing size 
range work load which in turn will 
require — tons of rod mill size range 
work load. He passes this infor- 





mation to the loading control super- 
visor. 
x ok 
N turn the supervisor takes sim- 
ilar load figures from’ the Barbed 
Wire product schedule for the next 
schedule period, and places both 
sets of figures in the columns pro- 
vided on the loading control board. 
x * * 
HE supervisor knows the num- 
ber of tons per turn produced 
by the Barbed Wire machines, and 
also the number of turns those ma- 
chines will operate in 1 and % 
schedule periods. A simple division 
will determine whether that prod- 
uct is underloaded or overloaded. 
If there is an overload he will mark 
a deferment against certain orders 
on the new schedule to alleviate 
the overload. If there is an under- 
load he will obtain additional orders 
to fill the gap or as a last resort 
recommend a curtailment of oper- 
ations in the event orders cannot 
be obtained. 
x ok 
HIS same procedure is followed 
in figuring the balance to pro- 
duce on the Galvanized product 
schedule by that provider. In turn 
the loading control supervisor know- 
ing the number of feet per turn 
produced on the Galvanize frame, 
and the number of turns the frame 
will operate in 1 and % schedule 
periods, can balance the operational 
load on the frame presented by -the 
adjusted barbed wire schedule plus 
the operational load presented by 
the Galvanized product against the 
frame capacity. He will arrive at 
a loading control figure and make 
his deferments or advancements to 
bring the schedule in phase with 
the operation. The control adjust- 
ments cause corresponding adjust- 
ments to the work load in the wire 
drawing size ranges. 
k ok * 
IS mechanism of adding, divid- 
ing, and adjusting the product 
orders proceeds from the last finish- 
ing unit down the line all the way 
up to the Rod Mills. This is carried 
out on a routine basis once each 
schedule period with the following 
results: 


First, the product schedules adjusted 
and issued are within the capacity of the 
mill to produce, therefore all the carload 
combinations of sizes and products can 


theoretically be made within the period. 

Second, the Sales Department is imme- 
diately aware of the trend of the trade 
and can adjust the quotas for their men 
on the road. 

Third, the overating devartment is im- 
mediately aware of the requirements of 
the trade and can make adjustments with- 
in limits to the machinery to meet the 
demand. 

Fourth, a mathematical basis for esti- 
mating shipping dates has been provided 
for the benefit of overseas shipments and 
domestic customer inquiry. 


PART Ill 


Methods Available for Carrying 
Out On a Weekly and Daily Basis 
The Overall Planned Operations 
For the Monthly Schedule Period 


N the foregoing discussion there 

has been a very brief description 
of the methods used to carry out 
the operation as planned. The main 
reason for this is the desire for 
clarity; however, there is a more 
subtle reason for the brevity. Al- 
though the weekly and daily oper- 
ations must be based on and in- 
timately associated with the mill 
product schedules, the selection of 
a system for planning the oper- 
ations for a schedule month does 
not of itself ordain a particular 
method for carrying on the weekly 
and daily operations. All of the 
work in planning is for the one 
purpose of making it at least theor- 
etically possible to do a portion of 
the work each day in each depart- 
ment and come out at the end of 
a schedule period having produced 
exactly what the schedule called 
for, no more, no less. The possible 
schemes for weekly and daily sched- 
uling are many. 


zs &@ @ 


wire and rod requirement sys- 

tem is now in operation in 
the typical mill we have discussed 
so far in conjunction with properly 
loaded mill product schedules. 


Weekly Memorandums and 
Steel Orders: 
(Figure 3) 

AVING mathematically loaded 
the mill to begin with, the 
loading control supervisor can tell 
before the schedule period begins 
at what rate in tons per turn by 
products and size ranges the ma- 
terial must be rolled, drawn, and 
finished. Bear in mind that each 
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product provider is stationed at and 

is responsible for the operation from 
which his products for shipment 
will be taken off. Then, knowing 
the turn rate required for finish- 
ing each product by size ranges or 
kinds, and further knowing the 
turn rate at which his finishing 
mill operates, he can lay out for 
himself in the columns provided 
on the product schedule just what 
amounts of each order he must fin- 
ish during the coming week. 


x. ok Ae 


T this point it is well to mention 
“\ that three other things have 
already taken place. First, the Rod 
Provider has laid out the sequence 
of size changes on the rod mill in 
accordance with rod mill loading 
control board and distributed same 
for information of all Product pro- 
viders. Second, certain customers 
who have large steady requirements 
have outlined just how they will 
need their material by weeks. Third, 
at a meeting or meetings with the 
other providers he has ascertained 
what part of his operation will be 
consumed by processing material 
for other products than his own. 


x k & 


IN with the predetermining 
factors in view, as we mentioned 
before, the Product provider can lay 
out his weekly schedule about five 
days in advance in the columns 
provided on the product schedule. 
He makes a memorandum of this 
which is duplicated for use of the 
shipping department and the Billet 
provider. A feature of this memo- 
randum is that it takes very little 
time to make out once the weekly 
plan has been made, and’ by post- 
ing the memorandum on copies of 
the appropriate product schedule, 
the shipper and the Billet provider 
can immediately determine the exact 
details of just what is needed and 
what is coming. Moreover, the load- 
ing control supervisor receiving a 
copy of the memorandum can check 
at a glance the progress of the 
product schedule by weeks. In 
addition to this, the Billet provider 
is able to recapitulate the require- 
ments for all products in order to 
arrive at the proportions of his 
orders to the open hearth for the 
coming week. 
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T is well to mention here that the 

exact definition of a schedule 
period hinges on the use of the 
weekly memorandum. Since each 
provider has in his hands at any 
given time only the relisted bal- 
ances and new business for the 
current schedule period, all proper- 
ly loaded, the schedule period must 
consist of an even number of weeks. 
Otherwise, the product provider 
would be labored with working 
from two sets of schedules at the 
beginning and end of each calendar 
month. In practice, it is easy enough 
to divide the calendar year into 12 
months. It is then further divided 
into 4 quarters, each quarter con- 
sisting of two 4-week periods and 
one 5-week period. This retains the 
facility of naming each schedule 


period for the month which it most 
nearly approximates, and keeps the 
sales and scheduling records more 
nearly in agreement with generally 
accepted accounting procedures. 


Daily Wire Stock Requirements and 
The Daily Mill Lineup by Machines: 
(Figure 4) 

E have gone over the processes 
for properly loading the en- 
tire mill for the entire schedule 
period. Further, we outlined how 
that load can be laid out by weeks 
just in advance of each week’s be- 
ginning, bearing in mind the whole 
scheme of loading as well as proper 
phasing of the customer’s require- 
ments, rollings, and shipping dates 
requested. 


BETHLEHEM STEEL COMPANY 


ROD & WIRE MILLS SCHEDULING DIVISION 


WEEKLY MEMORANDUM 


Delete One: New Business 


Carried Forward from Previous Schedule. 


Propuct # Sheet. 


Tuesday. 19 








Following are the quantities to be scheduled during the............. 


...week beginning 7:00 A.M. Monday. 


of. Production Month of. 








Please enter this list on your copy in the weekly column provided and make arrangements to produce and ship accordingly. 
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HE last problem is to carry out 

on a daily basis the operations 
dictated by the weekly memoran- 
dums. In the typical mill under 
study, this is being accomplished 
by the 40-hour wire requirement 
in combination with the corollary 
40-hour machine lineup for each 
department. This procedure is the 
responsibility of the Product pro- 
vider stationed at each finishing 
unit working under supervision of 
the operating General Foreman of 
the respective units. 


k k -* 


HE procedure is the same in all 

finishing units each day and 
proceeds in this manner; the pro- 
duct provider stationed at the given 
finishing unit posts production from 
the previous day on his product 
schedule in the columns provided, 
takes an actual count of the ma- 
terial on trucks ready for pro- 
cessing, and surveys with the fore- 
man the condition of the equip- 
ment. Then, following the weekly 
schedule which he laid out for his 
products plus the weekly require- 
ments for which he allowed for 
other products, knowing his wire 
count, knowing the balance due 
him from his previous wire re- 
quirement, he lays out his require- 
ments of wire for the next 40 
hours. He then proceeds to the cen- 
tral scheduling office where by ap- 
pointed turn, he confirms with the 
wire drawing provider that what 
he needs can be had. Adjustments 
are made on the spot, and follow- 
ing this he returns to his own unit 
to make up a 40-hour machine line- 
up based on the orders for which 
he has just secured wire. 


€. Fe>% 


HE wire drawing provider in the 

central office is charged with 
the responsibility of combining the 
40-hour requirements from all the 
units and placing them on the 
various machines by issuing daily 
the 40-hour wire drawing block 
lineup. He is responsible for the re- 
drawing material requirements, for 
the scheduling of reclamation work, 
for the supervision of the inven- 
tories of material in process, and 
for the running rate tally by size 
ranges. 


(Please turn to page 995) 
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THESE OUTSTANDING DEVELOP- 
MENTS, DESIGNED AND BUILT 
BY SYNCRO-cre all in active opera- 
tion in leading wire plants through- 
out the world. Added to the SYNCRO 
complete line of machinery for the 
wire industry, there's a unit for every 
production requirement whether 






THE NEW TROLLROD MACHINE FOR 


All Non-ferrous Metals 


standard or special. Heavy Rod Drawing 
Round or Shaped Trolley Wire 
Manufacture 

Gennes ses «Te oe 
r\ 
qt NYS aAcrine ‘ 
yh a6 
20% 
wes 


WET CONTINUOUS 
FINE WIRE DRAWER 

Draws Wire as fine as .008’ 

from maximum entering gauge 






3 BLOCK VERTICAL TROLLROD 


Operates in Tandem or Single Hole of .090” in high or low carbon 
Processes Copperweld and Non- steel wire, non-ferrous materials 
Ferrous Metals or their alloys. 

Adaptable for Combined Shaving 


and Drawing 






SINCRO MACHINE COMPANY 


Affiliated Company 
Winget-Syncro, Rochester, Kent, England 
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SYNCRO’S COMPLETE LINE OF 
MACHINERY FOR THE WIRE IN- 
DUSTRY INCLUDES—Wire Drawing 


Machines — Stranders, Closers, Cab- 
lers, Tapers, Juters— Compound 
Tanks—Capstan Sections—Pay Offs 
— Respoolers—Heavy Duty Take 
Ups — Coilers— Wire Covering Ma- 
chines — Portable Cut-Off Machines 





PAY-OFF REEL STAND 


al — Electric Rod Pointers — Die String- 

Loads Heavy Reels for pay-off ing Machines—Wire Rope Machinery 

without Overhead Cranes — Magnetic Slip Clutches — Special 
without Pick-up Grapples Machinery. 


THE w 
VERTIC, l L 
mine AND [ ABLE INDUSTRY, 


WIRE 










HIGH SPEED TUBULAR STRANDER 


Steps Up Rotor To 500 R.P.M. 

Patented Simplified Rotor gives smooth 
vibration free operation 

Metal Wire Guide Shoes eliminate sharp 
bends 






~ STANDARDIZE ON SYNCRO 


-There’s a standard Syncro Machine for every wire 
drawing need, from rod to fine wire — from strands 
_to heavy cable. 
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LABOR RELATIONS 





18 WIG Labor” has worked out a 

blue print which will be its 
basis of operations in wage nego- 
tiations this winter. In case of con- 
tinued inflationary trends, it will 
serve as the argument for the fourth 
round of wage increases. Should 
“readjustment” set in before the 
negotiations begin, it will be used 
to back up demands for a continua- 
tion of present wage levels when 
prices begin to fall. 


x, &k «* 


ANUFACTURERS of Wire and 

Wire Products can get a 

glimpse into the nature of their 

next wage sessions with organized 

labor by a study of the blue print. 
kok 


TS general features have been 

adopted by both AF of L and 
CIO national offices here. It has 
been put in most succinct form by 
the CIO in its most recent issue of 
“Economic Outlook”. 


x ek -* 


N general terms the blue print 

argues that after each of the first 
three rounds of wage increases 
following World War II, industry 
increased prices by much more than 
was necessary to meet the wage 
increase. These price increases led 
to record profits. Labor argues, 
and will demand at future negotia- 
tions, that these profits have been 
so great that industry can grant a 
new round of wage increases with- 
out upping profits, by simply hand- 
ing over a slice of the profits to 
its employees. 

kk * 


CIO claims that a study of 
wages, prices and profits in the 
general period of the first round 
wage increases, early in 1946 shows 
the following: straight time hourly 
earnings in the fourth quarter of 
1946 had risen to $1.10 from $0.95 
in the fourth quarter of 1945, an 
increase of 16 per cent. During 


By John B. Stone 
Washington, D. C. 


The eighteenth in a series of articles 
on the subject, with particular refer- 
ence to problems of the wire and 
wire products industry. The author 
is a noted authority on the subject. 


these period wholesale prices of 
semi-manufactured goods rose 31.6 
per cent, but the Federal Reserve 
reported profits of 629 corporations 
rose 75.9 per cent during the same 
period. 

k ok 


ABOR leaders insist these fig- 
ures demonstrate that ‘prices 
charged by these corporations in- 
creased much more than costs in- 
cluding labor costs and that this 
increase accounted for the sub- 


stantial upturn in profits. 
economists claim much 


* xk * 
CIO the same thing happened 


in the second round. They quote 
government figures to show that be- 
tween the fourth quarter of 1946 
and the fourth quarter of 1947 
average straight time hourly earn- 
ings increased from $1.10 to $1.22%4, 
an increase of 11.2%. But whole- 
sale prices increased 22.1 per cent 
during that period and profits of 
manufacturing companies increased 
29.3 per cent. 
k ok 


CIO economic thinkers claim 

that the third round of wage in- 

creases now being completed is being 

followed by another “unjustified” 

round of price increases which more 

than off-set the size of the wage 
boosts. 

kk 


Bureau of National Affairs, 

a private research organization 

of recognized authority here reports 
on this third round that between 
Jan. 22, 1948 and June 22, 1948 
that in 1,258 wage settlements, in- 
creases of from 5 to 10 cents were 
reported in 422 cases; increases of 
from 10 to 15 cents in 528 cases 





and increases of more than 15 cents 
in 308 cases. 
xk *k x 


UT to counteract these increases, 
the CIO digs up current price 
increases which they claim “nullify” 
the wage increases by increasing 
the cost of living. 
k ok 
MONG the price increase cita- 
tions are; automobiles, elec- 
trical supplies with General Elec- 
tric listed for price boosts of 5 to 12 
per cent of consumer items steel, 
other durable goods, oil, and food. 
k ok * 


T the same time, to fill out the 
picture of the third round, 
the CIO economists list a host of 
profits figures for the first six 
months of 1948 compared with the 
first six months of 1947. These 
figures show profit situations rang- 
ing from an increase of 141 percent 
for Skelly Oil and 130 for Universal 
Consolidated Oil to decreases of 16.6 
per cent for Allegheny Ludlum 
Steel and 14.4 per cent for Florence 
Stove but the trend is substantially 
upward. 
x k 
major point in the presentations 
of both the AF of L and the 
CIO and many of their individual 
unions is a demand for price control 
so that “wages can catch up with 
prices”. 
x wk * 


UT informed observers here for 

the most part regard this tactic 
as a political gesture in the cam- 
paign and look between the lines 
to find the real meaning of the 
presentations, which, they are con- 
vinced, will be found in the actions 
of negotiators at the next wage 
sessions. 

k kk 


AJOR exceptions to the gen- 

eral rule as evidenced in these 

blue prints, will be the companies 
(Please turn to page 993) 
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New Materials for Wire and 
Cable Applications 


By H. L. Wuerth, Geon Sales Representative 


T is well recognized that the wire 
and cable industry is a key factor 
in the fast moving industrial world 
in which we all live and work today. 
The requirements of the wire indus- 
try have, therefore, placed great 
responsibility on the chemical in- 
dustry to supply increasing quanti- 
ties of improved materials for elec- 
trical insulation and protective coat- 
ings. This responsibility is recog- 
nized by the company I represent 
and I, therefore, wish to thank you 
for this opportunity to talk to the 
members of the Wire Association. 
kk * 
OU are all familiar with the 
achievements, particularly in 
these last ten years, which have 
brought about the use of synthetic 
polymers in the electrical wire and 
cable industry. Today, the indus- 
try employs a host of well-proven 
materials chemically defined and 
classified, often to the dismay and 
confusion of technical men and lay- 
men alike. Do not lose courage — 
this is only the beginning — there 
are many more to come. A few ex- 
amples of the well-proven types — 
the stryene — butadiene copolymers 
— better known as GR-S, neoprene, 
acrylonitrile — butadiene types such 
as Hycar, polyethylene and the poly- 
vinyl chloride elastomers such as 
Geon Plastics. These and others 
have gained their special places and 
are now standard materials in the 
wire industry. 
kk 
IRE engineering is becoming 
more specialized and the re- 
quirements more stringent. The 
complexities of modern machines — 
ranging from household appliances 
to jet engines — require more ef- 
ficient wire insulation and pro- 
tective coverings, incorporating a 
multitude of electrical and physical 


B. F. Goodrich Chemical Company 
Cleveland, Ohio. 


A new plastic material for wire and 
cable insulation. A paper presented 
before the Wire Association at 
Pittsburgh, Pa., October, 1948. 


properties. These demands include 
the necessity for higher operating 
temperatures, chemical inertness, 
flame resistance and many others. 
In addition to these, we must also 
consider such factors as the desire 
to keep insulation thickness at a 
minimum. The Armed Services want 
cable coverings which will flex at 
-70°C., others to withstand oper- 
ating temperatures of 160°C. Radio 
and electronic equipment is being 
designed to operate over wider tem- 
perature ranges with the need for 
compactness placing greater de- 
mands on the efficiency of wire 
insulation. The development of jet 
propelled aircraft and guided mis- 
siles has created needs almost be- 
yond comprehension. 
kk 
ITH such requirements, we 
must give free reign to our 
talents and resources, and I would, 
therefore, like to describe briefly 
some new materials which possess 
combinations of properties which 
are of interest in light of the pre- 
viously mentioned requirements. 
xk * * 
E first of these is a colloidal 
dispersion of modified vinyl resin 
in water containing 55% total solids 
and designated as Geon Latex 31X. 
This material can be air dried, or 
processed with a very nominal 
amount of heat, to produce strong 
flexible films containing no plas- 
ticizer and have low moisture vapor 
transmission. Such a material is of 
interest for protecting fibrous braid 
coverings because of its ease of 
processing, unlimited color range, 
oil and grease resistance and flame 
resistance. In the same family, are 


several other latices requiring fu- 
sion temperatures in the range of 
250° F. to secure maximum film pro- 
perties. These are well suited for 
thin wall insulation on fine wire 
sizes which are difficult to coat by 
the extrusion process. 
k ok 

E second type, is a class of ma- 

terials combining the oil, chem- 
ical and age resistant properties of 
polyvinyl chloride with the solvent 
resistance and flexibility of Hycar 
nitrile rubber. This material, Geon 
Polyblend, is a colloidal blend of the 
two materials which offers the elec- 
trical industry some unique advan- 
tages for both jacket and low volt- 
age primary insulation applications. 
Because of its dual nature, it can be 
compounded in three major cate- 
gories:— 


1? Used as a thermoplastic similar to a 


vinyl. 

2. Formulated so as to respond to vul- 
canization. 

3. It can be used to modify either a 
conventional polyvinyl chloride type 
plastic, or a nitrile rubber compound. 


kk 
E nitrile rubber phase functions 
as a plasticizer for the poly- 
vinyl chloride and displays two out- 
standing features, First — since it 
is non-volatile, compounds suffer 
very little weight loss, or plasticizer 
loss during prolonged heating. Sec- 
ond—the tendency for plasticizer 
migration is eliminated. Migration 
is encountered in some cases with 
liquid plasticized vinyls and tends 
to destroy the electrical properties 
of the primary insulation. 
kk * 
OMPOUNDS based on Poly- 
blend are, therefore, well suited 
for high frequency cable jackets 
such as radar cables employing 
polyethylene as primary insulation. 
As low voltage insulation for ap- 
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pliance cords, polyblend again in- 
sures no ill effects from plasticizer 
migration attacking painted, or var- 
nished surfaces. 

* x * 


HE examples cited for the two 
types of material just described 
offer the wire processor further op- 
portunity to “tailor-make” his prod- 
ucts for specific end uses. 


S- f -¢€ 


‘tage us now consider a most sig- 
nificant new material for wire 
and cable applications. This is being 
produced by the B. F. Goodrich 
Chemical Company and is still in 
the development stage. This is a 
new elastomeric polymer of an 
acrylic acid ester designated as Hy- 
car PA. It is most interesting since it 
exhibits outstanding resistance to 
flexing, sunlight and ozone. In the 
cured state it shows heat resistance 
intermediate between the best of 
the conventional rubbers and the 
silicones. 


xk kk * 


E polymer is responsive to a 

unique vulcanization process 
which converts this chemically sat- 
urated thermoplastic polymer to a 
thermoset, or “cured” product. It 
may be compounded in conventional 
rubber processing equipment, using 
compounding ingredients and tech- 
niques similar, in general, to those 
employed for other rubbers. The 
uncompounded material is thermo- 
plastic and temperatures above 300° 
F. soften it to the point of flow. 
Unlike natural crude rubber, Hycar 
PA regains most of its nerve upon 
cooling. Only very prolonged heat- 
ing — (two or three months) — 
will cause the material to turn 
brown and harden. By varying the 
amount of loading, or curative and 
loading, cured stocks in a hardness 
range from that of soft gum to hard 
rubber can be produced. 








HE properties of typical com- 

pounds are indicative of its po- 
tentialities in wire and cable ap- 
plications:— 

AR resistance — Crescent tear 

of 250-300 Ibs. per inch. 


xk * 


ZONE resistance — No crack- 
ing apparent after 500 hours 
exposure to concentration which 
causes crude rubber to crack in a 
few minutes. 
kkk 
LEXING resistance — Stocks re- 
inforced with carbon black flexed 
15-18 million times without failure. 
Scored cuts did not grow. 


x k * 


LTRA-VIOLET resistance 
—Eleven days exposure in the 
Fadeometer — (approximately: equi- 
valent to four years in sunlight) — 
caused no visible change. 
k k * 
AS diffusion — Cured Hycar 
PA is twice as resistant as 
conventional rubbers to diffusion of 
air, nitrogen, hydrogen and oxygen. 
kk * 
OLVENT resistance — Excellent 
resistance to heavy oils, kero- 
sene, cottonseed oil, glycerine, min- 
eral oil and fats. Not resistant to 
alcohol, or ester type solvents. The 
water resistance varies depending 
upon the type of curative used. 
Compounds cured with litharge dis- 
play good water resistance and fair 
insulation resistance values can be 
obtained in the conventional water 
immersion tests. The use of sizeable 
quantities of sodium silicate type 
curatives will impair the water 
resistance. 
x k * 


EAT resistance — A typical heat 


resistant compound of cured 
Hycar PA exhibits about 40% de- 
preciation in elongation and prac- 


tically no change in tensile strength 
after heat ageing in air for 30 days 
at 300° F. Shore hardness — (Duro 
A scale) — displayed a change from 
original value of 76 to 87 on the 
same compound after the 30-day 
test. 


* x * 


LECTRICAL properties — Spe- 
cimens tested in air at 70° C. 
after conditioning one hour at 95° C. 


Volume resistivity 190x109 ohm-cms 
Dielectric constant at 


60 cycles per second 4.05 

Power factor at 60 

cycles per second 2.17 

Loss factor at 60 

cycles per second 0.088 
Dielectric strength at 

room temperature on 15 

mil sample 715 volts per mil 


Test slabs .075 inches thick withstood 
15,000 volts indefinitely at 300°F. 


x * > * 


lg technology of compounding 
and extruding polyacrylic rub- 
ber is still relatively undeveloped, 
but the previously mentioned de- 
mands for high temperature ma- 
terials are spurring development 
work. Hycar PA insulated wire is 
already under field tests and indi- 
cations are that it will gain an im- 
portant position in the wire in- 
dustry. 


x * * 


LL of these materials have come 
into existance within the last 
two years and are examples of the 
many approaches being used to at- 
tack the problems which confront 
the wire industry.—(We have barely 
scratched the surface of a great 
source of chemically synthesized 
materials). — The rapidly expand- 
ing research facilities of the chem- 
ical industry coupled with the ever 
increasing fund of knowledge and 
experience will yield new and im- 
proved materials for the wire pro- 
cessor. 











For the Most Meritorious Paper on Wire Manufacture or Fabrication During the Year 
BY A MEMBER OF THE WIRE ASSOCIATION — 


LL members of the Wire Association are 
cordially invited to submit technical papers 
either for publication in “WIRE & WIRE 
PRODUCTS” during the year or for presentation 
before the Annual Wire Association Convention. 
x S & 

N annual medal will be awarded for the 
papers coming nearest to the requirement 

set forth above. 


=x * & 


ONSIDERATION for the Medal Award is not 

limited to the papers presented or the An- 
nual Meeting, but is given to all papers submitted 
by members and published in “WIRE & WIRE 
PRODUCTS” during the year. 


oe oe 


LL papers submitted become the property of 
the Wire Association and the Board of 
Directors constitutes the Committee on Awards. 


ee en 


ELECTION of papers to be presented at the 

Annual Convention rests in the hands of 

the Joint Program Committee and the Board of 
Directors of the Wire Association. 
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Evaluation of Pickling Inhibitors from the 
Standpoint of Hydrogen Embrittlement 


By 


GDBMARIRY URRNNNE TIE AO IS IE 
SUMMARY 


Y means of a special bend test, the 

field of commercial pickling inhib- 
itors is surveyed from the standpoint of 
hydrogen embrittlement incurred during 
the pickling of stainless steel in sulfuric 
acid. 


KS MOR 


EVERAL grades of stainless steel are 

studied, and thirteen marketed in- 
hibitors, plus one inhibitor-base. Of these 
fourteen reagents, eleven by their pres- 
ence in the pickling solution cause 
greater embrittlement than that incurred 
by pickling in raw acid; two neither in- 
crease nor decrease embrittlement be- 
yond that caused by uninhibited acid; 
and only one, and that but slightly, 
affords an improvement. 


* x * 


INCE these results are attended by 

the customary great decrease in 
metal attack, hence in total hydrogen 
evolved, they are particularly surprising; 
and they open new fields both for re- 
search in inhibitor theory and for prac- 
tical applications in the plant. 


= 


O correct the demonstrated inade- 
quacy of present marketed inhib- 
itors in the acid pickling of stainless 
steel, new reagents are being devel- 
oped; and two preliminary compositions 
having considerable promise are studied. 


C. A. Zapfte 
Consulting Metallurgist 


Baltimore, Md. 


|. Acid Pickling of Stainless Steel* 


This is the first of three papers cov- 
ering the evaluation of pickling in- 
hibitors from the standpoint of 
Hydrogen Embrittlement. 


This first paper relates specifically 
to acid pickling for Stainless Steel. 
The second paper relates to acid 
pickling for Carbon Steel. The third 
paper discusses tests conducted under 
conditions of Cathodic Pickling and 
compares the results with those pre- 
viously obtained from the same 
steels and under 
conditions of acid pickling. 


same _ reagents 


These three papers will be presented 
in the form of a lecture before the 
Wire Association at Pittsburgh, Pa., 
October, 1948. 





INTRODUCTION 


EVERAL years ago the present 

authors reported the develop- 
ment of a bend test particularly 
suited to the study of embrittlement 
phenomena in wire!. The test was 
applied to preliminary measure- 
ments of the sensitivity of stainless 
steels to pickling brittleness. It was 
determined that those grades of 
stainless steel which are hardenable 
by heat treatment are particularly 
liable to this type of brittleness, 
which is caused by the absorption 
of hydrogen gas by the metal dur- 
ing the pickling process. The grade 
referred to commercially as Type 





*Investigation conducted in conjunction 
with a research program on gas-metal 
systems under the sponsorship of the 
Office of Naval Research. 


Papers II and III will be published in 
the November and December, 1948 
issues of WIRE AND WIRE PROD- 
UCTS, respectively. 


and M. E. Haslem 


Research Chemist 


440-C, containing approximately 17 
per cent chromium and 1.0 per cent 
carbon, proved most susceptibie; 
and that steel was therefore selected 
as a standard sensitive indicator for 
studying such variables in embrit- 
tlement as acid composition, tem- 
perature, duration of pickle, effect 
of coldworking and heat treatment, 
and so forth’, °. 


ee 


N the course of the study, several 
commercial pickling inhibitors 
were added to the bath because 
they were advertised and popularly 
understood to minimize or to pre- 
vent hydrogen embrittlement. Such 
a claim seemed a logical one, even 
in the absence of direct test, be- 
cause the development of hydrogen 
depends upon metal attack, which 
is greatly reduced in the presence 
of any of these reagents. 


* * * 


i ie the considerable surprise of 
the investigators, the bend test 
immediately disclosed that the pre- 
sence of these reagents did not 
reduce the embrittlement of the 
Type 440-C steel wire; but — to the 
marked contrary — often made the 
embrittlement much worse than 
that resulting from pickling in raw 
acid. While the behavior of the 
several reagents differed, not one 
of the half dozen tested improved 
pickling brittleness. 


ae Se 





These three papers will be presented 
in the form of a lecture before the 
‘Wire Association at Pittsburgh, Pa., 
October, 1948. 
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HIS was a surprising disclosure 

which required an immediate 
further exploration to find whether 
the results were true (1) for all 
commercial inhibitors and (2) for 
all steels. It seemed inconceivable 
that such a prominent effect could 
have gone so long unrecognized. 
Pickling inhibitors are primarily 
designed for the pickling of carbon 
steel, of course. On the other 
hand, the suggestion is rarely made 
that the grade of steel influences 
the selection of an inhibitor. In- 
hibitors are generally prescribed 
from the standpoint of the charac- 
teristics of the acid used. 

* * * 


N a series of three papers, these 
issues are now explored; and in 
the present paper we consider the 
first aspect, extending the particular 
study with stainless steel to cover 
in greater completeness the field of 
commercial inhibitors.* 


TEST CONDITIONS 
Pickling Solution 


ACH test was separately per- 
formed in a renewed 200-cc. 
portion of pickling solution made 
to 10 per cent by volume of cp. 
H.SO, in distilled water. Temper- 
ature was held within 2° of 77°C 
(170°F); and the pickling time was 
fixed at exactly 15 minutes. 
xk &® * 
S for the commercial reagents, 
these were added to the pickl- 
ing solution in carefully measured 
quantities, as shown on the graphs 
to follow. Dosages interpolated, and 
then extrapolated to great excesses, 
the proprietary addition commonly 
recommended by the manufacturer. 
In some cases a specific recom- 
mendation was received for pickl- 
ing stainless steel; though, as just 
mentioned, these reagents are com- 
monly prescribed on the basis of 
the pickling solution, and not the 





























xk * 
TABLE I 
Description of Stainless Steel Specimens* 
Mech. Treat. 
AISI Type No. Analysis Thermal Treatment (% Red. Area) 
410 Cr= 12.52 Hardened . 
C= 0.125 Salt Bath at 1800°F 26.0 
S= 0.023 oil-quenched 
4 = a” Stress-Relieved 
i= 0. min 
Ma= 045 ge ad 
Ni= 0.29 Ss iacipstie 
431 Cr = 16.34 Hardened 
Ni= 168 (Cooled from 2000°F 17.5 
C= 0.159 in water-jacketed 
= no tube, wire passing 
a — esi 10 ft./min.) 
Mn= 0.56 
440-C (Coil I) Cr = 17.08 Annealed 
= 1.08 1550°F —3 hrs. 29.0 
S= 0.016 25°/1% hr. to 1200°F 
Si= 6.15 
Mn=— 0.48 
Ni= 0.28 
Mo= 0.52 
440-C (Coil II) Cr = 16.79 Annealed 
= 1.01 Same as precedin 24.5 
= 0.020 . . ©) 
P= 0.021 
Si= 0.49 
Mn= 0.42 
Ni= 0.23 
Mo= 0.56 




















* All wires 0.060” 


type of steel. The reagents, referred 
to in the text only as Reagent I, 
II, III, ete., are listed in the Ap- 
pendix along with their recom- 
mended proprietary additions. While 
there are undoubtedly other popular 
reagents on the market, those con- 
sidered here cover by far the major 
portion of the industry and re- 
present as exhaustive a survey as 
is convenient. to make. 


Steel 

N Table I the several types of 
stainless steel are described which 
served as specimens. Type 440-C 
was used throughout as a standard, 
two coils being used from heats 
differing slightly in analysis, and 
hence in susceptibility to embrit- 
tlement. Two other less-sensitive 
grades, Types 410 and Type 431, 
were also used occasionally to dem- 
onstrate that the results are gen- 
erally applicable to stainless steel. 


Procedure 


UPLICATE wire specimens 
were carefully cleaned as de- 
scribed in the original paper’, im- 
mersed for 15 minutes in the so- 
lution, removed, briefly rinsed, 
dropped in ice water, and tested 
in 30” and in 90”, respectively, 
after leaving the pickle. The angle 
of bend at which each wire failed, 
if it did fail, is recorded on the 
graphs as a large circle for the 
30” specimens and a small circle 
for the 90” duplicate. If failure did 
not occur, a bend of 180: degrees is 
indicated. An angle of bend of 180 
degrees does not mean the absolute 
absence of embrittlement; but it 
means that the embrittlement, if 
any, is not measurable by this test. 
kk 


ACH series of tests began with 

a “blank” pair of values for 
pickling in raw acid with no in- 
hibitor added — the circles along 
the ordinate at the left of the 
graphs. The course of points mov- 
ing from this “blank” toward the 





*Pickling inhibitors are primarily de- 
signed, as the reader knows, to reduce 
metal attack and acid loss. The present 
study in no way concerns an evaluation 
of the inhibitors on the basis of these two 
most important aspects, but ONLY on the 
basis of a third less prominent and less 
— aspect — hydrogen embrittle- 
ment. 
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Fig. 1. — Bend values for inhibitors which increase embrittlement. Pickling 


of Type 440-C stainless steel wire in uninhibited acid causes failure at the 


“blank” angle designated along the ordinate on the left. 
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right on all graphs then indicates 
the course of brittleness as affected 
by an increasing inhibitor content. 
k ok * 

O aid in picturing the effect of 

a given reagent across the whole 
range of concentration studied, 
shading is marked on the graph 
with respect to a horizontal ex- 
tension of the “blank” bend value. 
Recommended proprietary additions 
are also designated to make clear 
the range of the tests with regard 
to pickling practice. 


RESULTS 


F the total of sixteen reagents 
examined, (thirteen marketed 
inhibitors, two specially designed 
inhibitors, and one inhibitor-base) 
all can be placed conveniently in 
one of three broad classifications: 


I. Reagents which increase embrittle- 
ment 
II. Reagents which do not alter embrit- 
.  tlement 
Ill. Reagents which decrease embrittle- 
ment 


Reagents Which Increase 
Embrittlement 


Y far the greater number of the 
inhibitors fall into Class I, caus- 
ing by their presence even greater 
embrittlement than follows from 
pickling in the raw acid. 
kok 
N Figure 1, Reagents I, II, V, VI, 
and VII are seen uniformly to 
cause a sudden sharp drop in angle 
of bends, indicating that their pres- 
ence in the pickling bath causes 
greater embrittlement than that fol- 
lowing from pickling in raw acid. 
x & ® 
T is, a 15-minute pickling 
treatment at 77°C (170°F) in 
10% H.SO, solution causes the 
Type 440-C stainless steel wire (Coil 
II) to break at an angle of bend 
of approximately 30 degrees; where- 
as proprietary additions, and less, 
of these inhibitors cause the wire 
to break at only 20 degrees of bend, 
and less. Nor does a great excess 
of inhibitor in any case cause a 
return of the bend angle even to 
that for the raw acid. The shaded 
area measures the additional em- 
brittlement caused by the presence 
of the inhibitor. 
kk 
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Fig. 3. — Tests of preceding figures repeated using two different grades of stainless steel. 
Both Type 410 and 431 withstand the pickling test without measurable embrittlement in raw 
acid; but with inhibitor added — here Reagent I — embrittlement sets in as indicated by 
the shaded areas. * * * * * * 


LL wire specimens were from 

Coil II of Type 440-C listed in 
Table I, except for Coil III used 
with Reagent VI. The difference 
in the two heats of steel shows 
here as a blank value lying near 
55 degrees of bend for the tests 
with Reagent VI, dropping to values 
between 20 and 30 degrees of bend 
as the inhibitor is added. 

x k * 


HESE results are especially re- 
markable when one considers 


that every reagent tested decreased 
metal attack as advertised. The 
phenomenon must therefore concern 
a previously unrecognized surface 
activity of these reagents which, at 
least in the case of stainless steel, 
causes vastly greater proportions 
of hydrogen to be absorbed by the 
metal with respect to total hydrogen 
produced. The phenomenon in itself 
is not unknown, a similar activity 
having been long described‘ for 
certain “promoter” elements in the 











VI-B Subgroup of the Periodic 
‘Table, among which are arsenic and 
sulfur’. 
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A> for the importance of the ef- 
fect, it should be pointed out 
that a decrease in angle of bend 
from 30 degrees to 15 or 20 de- 
grees represents a severe loss in 
ductility. It is difficult to produce 
embrittlement in a metal which 
causes failure at an angle of bend 
much less than 15 degrees, for 
such a condition is virtually glass- 
like. 
x k * 

i” Figure 2, a group of popular 

inhibitors from a single manufac- 
turer is depicted. These are Re- 
agents VIII, X, XI, XII, XIII, and 
XIV. Reagent VIII, however, is 
not a commercial composition in 
itself, but is rather a base reagent 
from which inhibitors are made. 
Accordingly, no proprietary addition 
is indicated for it. 

x « 


S in the preceding figure, em- 

brittlement increases with ad- 
dition of the inhibitor, and to a 
comparable extent. Reagents VIII 
and X were tested with Coil II; 
the others with Coil II. 


x & & 


S a further check on these dis- 
closures, two additional grades 
of stainless steel were tested whose 
compositions differ substantially 





160 from that of Type 440-C. These are 
Types 410 and 431, the first contain- 
140 ing only 12.5% chromium, and the 
second 16% chromium with 1.7% 
120 nickel added. Both have carbon 
oe contents at the opposite end of the 
Z 100 range from Type 440-C, and similar 
= to that of mild steel. (See Table I.) 
80 * * 2 
5 - C= |X fact, pickling in raw acid accord- 
60 Kod ing to the present test causes no 
w - TYPE 410 measurable embrittlement of either 
+ 40 steel, all blank values being 180 
= a TYPE 431 degrees. Yet, the addition of an in- 
< 90 PROP. hibitor initiates measurable embrit- 
}A00-,| tlement, as shown in Figure 3. 
O kk 
re) \ 2 3 4 ERE Reagent I has been added. 
“ The Type 410 wire breaks 
72 OF WEIGHT OF CONG. AGID ————>— with early additions of the inhibitor, 
Fig. 4. — Tests of Figure, 3 repeated using Reagent VII. Again, steels which show no. em- the effect being a maximum close 
yor rom pic ing in raw aci « evelop em let ement as shown when tie er to the proprietary concentration. 
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Excesses then bring a return to 
180 degrees. Perhaps this is a re- 
flection of the very slight upswing 
indicated for this reagent in Fig- 
ure 1. 

k kk 


IEECULIARLY, Type 431 resists 

measurable embrittlement until 
greater excesses are added; but then 
it follows a similar course, indi- 
cated by the shaded area on the 
right. While the difference between 
the reactions of the two grades is 
not understood, their general ac- 
tivity provides striking agreement 
with the previous disclosures, par- 
ticularly because in raw acid neither 
steel shows any measurable embrit- 
tlement at all. 

k ok 


N Figure 4, these same steels are 

depicted again for tests with Re- 
agent VII. A similar behavior dis- 
plays itself in that both steels de- 
velop measurable embrittlement on- 
ly in the presence of the inhibitors, 
and that the embrittlement of Type 
431 persists at much higher con- 
centrations of reagent than for Type 
410. A point of difference stands 
in the fact that both steels now 
develop susceptibility more or less 
simultaneously within the range of 
the proprietary concentration. 


Reagents Which Do Not Alter 
Embrittlement 


MONG the sixteen reagents, 

two were found which neither 
increased nor decreased embrittle- 
ment beyond that caused by pickl- 
ing in raw acid. 


~ * 


N Figure 5, Reagents III and IV 
show no effect whatsoever upon 
the embrittlement of Coil II of Type 
440-C, though tests with Reagent III 
repeated with Coil III (middle set 
of points on graph) possibly dis- 
close a slightly increased embrittle- 
ment within a range just exceeding 
the proprietary addition. The rea- 
son for the discrepancy between the 
two curves for Reagent III is not 
known; but the embrittlement of 
Coil III is still considerably less 
than that shown in Figures 1 and 2, 
which perhaps allows the reagent 
to be classed as given. 
k ok o* 
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Fig. 5. — Bend values for inhibitors which do not alter embrittlement. Reagents III (top) 


and IV (bottom) neither improve nor worsen the condition of embrittlement caused by pickling 

in raw acid. A duplicate test (center) with Reagent III and Type 440-C wire from another 

III) possibly indicates slightly increased embrittlement in a certain range of 
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Fig. 6. — Bend values for Reagent IX. This is the only marketed inhibitor studied which gave 
any indication whatsoever of improving the condition of embrittlement over that caused by pickling 
in raw acid, and its action is extremely slight. * * * * * * 
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Fig. 7. — Behavior of the special inhibitor for stainless steels, Reagent XV. The ductility im- 
proves and continues to do so until a bend of 180 degrees is regained. * * * * 
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Fig. 8. — Behavior of the special inhibitor for stainless steels, Reagent XVI. The ductility im- 
proves consistently until a full bend of 180 degrees is regained. * * * * * 


N the other hand, while there 
is some practical significance 
in the different behaviors of the 
first and second classifications of 


inhibitors, the distinction may have 
no more fundamental significance 
than that the proportionality factor 
of dissolved hydrogen to total de- 


























APPENDIX 
TABULATION OF REAGENTS 
Reagent | Recommended 
Designation Trade Name Manufacturer Proprietary Addition 
I Acidex #8 | W. B. B. Corporation 1% Acidex for weight 
; a | of acid contained 
H Acitrol Liquid | E. F. Houghton and Co. One part per 300 to 700 
a; of commercial acid 
Il Kelite Control | Kelite Products, Inc. % to 1% by weight of 
Ibs. pickling acid 
IV Nep Powdered | William M. Parkin Co. 2% by weight of the 
Inhibitor solution 
Vv Nep #22 < a ss 1% to 1% by weight of 
: 2 | the solution 
VI | Oakite Pickle | Oakite Products, Inc. 1% by weight of conc. 
| Control #3 | H-SO; 
Vil Pennsalt | Pennsylvania Salt Mfg. Co. | 0.02 to 0.10% by weight 
| PM-40 | of the solution 
Viti Rodine Base 45 | American Chemical Paint Co. — 
IX Rodine 50 | e 5 2s “ | % to 2% of vol. of conc. 
; acid 
x Rodine 67 sa = e “ 1% to 1% by weight of 
H.SO, 
XI Rodine 77 e e ad “ | 1% to 1% of vol. of conc. 
: acid 
XII Rodine 107 | ° “ - “ | 25 to .55% by weight of 
y | H-SO, 
XII Ss Rlodine 111 ‘ = “ | .25 to 55% by weight of 
H.SO, 
XIV Rodine 120 si si id “ | 25 to 5% by weight of 
| - HSO. 
XV Rodine X-1 = ? e: 2.5 to 20 Ibs. per 100 
gals. pickling sol’n. 
XVI | RodineX-2 | “ . oe —_— 
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veloped hydrogen is slightly less 
increased by the reagents in the 
second group. 


x & <S 


AT is, let us assume that 1000 

parts of hydrogen are produced 
by the action of the raw acid, and 
that 1 part dissolves to cause the 
embrittlement indicated by the 
blank value. Then, the addition of 
an inhibitor from the first group 
reduces the total developed hydro- 
gen, say, to only 10 parts; but of 
these 10, two parts now dissolve in 
the steel to increase the propor- 
tionality factor from 0.001 to 0.20 
(200 times) and thus to increase 
embrittlement beyond that caused 
by the raw acid. 


x *&* * 


ITH inhibitors from the second 

group, the total developed gas 

may also be cut to 10, but the pro- 

portionality factor is now increased 

only 100 times, let us say, and 1 

part of the gas enters the steel just 
as in pickling with raw acid. 


Reagents Which Decrease 
Embrittlement 


F the sixteen reagents studied, 

thirteen were marketed prod- 
ucts at the time of the tests. Of 
these thirteen, only one, Reagent 
IX, gave any indication whatsoever 
of improving the condition of em- 
brittlement resulting from pickling 
in raw acid. Its behavior is shown 
in Figure 6. 

k k 


ECAUSE of this single superior- 

ity of Reagent IX, slight as it 
is, and the fact that the manufac- 
turer, the American Chemical Paint 
Company, has one of the most ex- 
tensive backgrounds in the field, 
these results were brought to the 
attention of the technicians of that 
company for the purpose of devel- 
oping an inhibitor suitable for pickl- 
ing hydrogen-sensitive grades of 
stainless steel. 


x x * 


LTHOUGH the present paper 
intends only to cover the range 

of contemporary marketed inhib- 
itors to show the general inade- 
quacy in the pickling of stainless 
steels, two preliminary compositions 
of a corrective nature will be dis- 
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cussed to point the way for the 
remedy. These are Reagents XV 
and XVI, specially prepared for the 
pickling of stainless steel. Their 
behaviors are depicted in Figures 
7 and 8. 


ee Se 


proprietary addition is indi- 

cated for Reagent XV, but none 
for XVI. Both restore the bend an- 
gle to 180 degrees. Though com- 
plete recovery does not fall within 
the proprietary range for Reagent 
XV, both reagents in all concentra- 
tions improve the condition of em- 
brittlement following from pickling 
in uninhibited acid. 


* -s: -¥ 


URTHER discussion of these and 

other special inhibitors now in 
process of development will be re- 
served for a later communication. 
The principal point to be made here 
is that two compositions have al- 
ready been derived which cover 
the requirements of economic ap- 
plication, reduction of metal attack 
and fuming, and in addition show 
corrective action against hydrogen 
embrittlement. The importance of 
their contribution is better revealed 
in less severe tests. For example, 
steels such as Types 410 and 431, 
which are much less sensitive than 
Type 440-C, develop no measurable 
embrittlement in the presence of 
these inhibitors, in marked contrast 
to the results shown in Figures 3 
and 4. And when the pickling 
period is reduced from 15 to 10 
minutes in tests with Type 440-C, 
the blank value of approximately 
90 degrees of bend for raw acid 
does return to 180 degrees when 
proprietary quantities of these re- 
agents are added. All other reagents 


here studied would either reduce 
the blank angle of 90 degrees to 
lower values, or would leave it 
unaltered, as attested by Figures 
1, 2 and 5. In certain critical in- 
stances of wire breakage in the 
plant, then, the application of Re- 
agent XV or XVI could correct 
the problem. 


Conclusion 


N summary, the principal points 
of this investigation are as follows: 


1) Thirteen of the most popular commer- 
cial vickling inhibitors, plus one in- 
hibitor-base, have been studied from 
the varticular standvoint of their ef- 
fect uvon hydrogen embrittlement dur- 
ing the pickling of stainless steel in 
sulfuric acid; 


2) Of these fourteen reagents, eleven cause 
greater embrittlement by their pres- 
ence in the acid than that caused by 
pickling in the raw acid itself; 


3) Two neither increase nor decrease the 
degree of embrittlement caused by 
pickling in uninhibited acid; 


4) Only one causes any improvement, 
whatsoever, and that but slightly; 


5) Among the eleven which increase em- 
brittlement, the effect shows as an in- 
mediate decrease in the angle of bend 
sustained by Tyne 440-C (17% chro- 
mium — 1% carbon) stainless steel wire 
when the inhibitor is present in the 
solution; and by the appearance of em- 
brittlement where none was measur- 
able before in the case of less suscept- 
ible grades, such as Tyne 410 (12% 
chromium) and Tyve 431 (16% chro- 
mium — 1.5% nickel); 


Since these results are accompanied by 
a customary great decrease in metal 
attack, hence in total hydrogen pro- 
duced, they must be based upon a 
great increase in the proportionality 
factor for hydrogen dissolving in the 
metal vs. total hydrogen produced — 
a matter of subtle surface chemistry 
not yet understood; 


6 


—_ 


7) Two preliminary compositions for spe- 
cial inhibitors have been derived which 
point the way to correcting the prob- 
lem of pickling brittleness with suscept- 
ible stainless steels. 


N closing, attention is drawn to 

the fact that the present results 
apply strictly only to the described 
tests, and therefore only to the 
stainless steels. A second manuscript 
in this series will consider the 
specific problem of pickling plain 
carbon steel, for which the reagents 
under consideration were primarily 
designed. 
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The Wire Association is for the specific pur- 
pose of improving production methods. It has 
been organized as a clearing house of ideas 
on techiiical problems and research work in 
all phases of practical wire drawing and wire 


The inquiries discussed were received from 


and answered by members of the Wire As- 
sociation. These inquiries are sent to the Sec- 
retary of the Association who acts as a central 
clearing point, and neither the names of the 
firms, nor individuals sending the inquiry, nor 
of the men or firms replying are divulged 
without permission. 
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Studies of production methods and 
analysis of production costs. 
Developments in the use of new ma- 
terials and new applications of exist- 
ing materials and by-products. 
Research and collection of information 
on personnel management, including 
such factors as labor turnover, seasonal 
changes in the demand for employees, 
wage scales, etc. 

Standardization and simplification as 
a means for the effective elimination 


Such other subjects as may be deter- 
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Wire Association Technical Convention 


Pittsburgh, Pa., October 18-22, 1948 Association Headquarters—Hotel William Penn 





Wire Association Headquarters at The William Penn Hotel 
Will Be Open from Monday, October 18, Every Evening During the Convention 
— Come and Get Acquainted! 





THERE WILL BE A REGISTRATION FEE OF $5.00 FOR THOSE ATTENDING THESE TECHNICAL 
SESSIONS AND INFORMAL MEETINGS 





ADMISSION WILL BE BY BADGE ONLY 





Open Discussions Will Be Held on the Papers Presented and These Discussions Will Be Published in the 
January, 1949, Issue of Wire and Wire Products 





PROGRAM COMMITTEE 


Richard E. Brown, 
Editor and Publisher, 
“Wire and Wire Products”, 
Stamford, Conn. 


L. C. Crewe, President 
Maryland Fine & Specialty Wire Co., Inc., 
Cockeysville, Md. 





Chairman Secretary 
Allan B. Dove, Superintendent, Dominion Wks., R. M. Hussey, Superintendent Wire Dept., LeRoy D. Seymour, Manufacturing Manager, 
Steel Co., of Canada, Ltd., Jones & Laughlin Steel Corp., Wire Mills, Division, 
Lachine, Que., Canada Aliquippa, Pa. John A. Roebling’s Sons Co., 
Roebling, New Jersey. 
Prof. F. R. Morral, 
C. H. Hannon, Metallurgist Works Laboratory, Metallurgical Dept., Sidney Rolle, Assistant Manager, 
General Electric Company, Syracuse University, Scomet Engineering Corporation, 
Pittsfield, Mass. Syracuse, N. Y. New York, N. Y. 





Hotel reservations should be made by members of the Wire Association direct to the Secretary. 
MAKE YOUR PLANS NOW TO ATTEND AND SEND YOUR RESERVATION PROMPTLY 











MONDAY, OCTOBER 18 10:30 A. M. 12:30 P. M. 
DIRECTORS’ MEETING PROGRAM COMMITTEE LUNCH 


Registration and Information at The William Penn Hotel — October 18-22 — in charge of 
Mrs. R. S. Spengel, Secy.-Treas., WIRE & WIRE PRODUCTS 
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—The Technical Sessions — 


RESEARCH PAPERS ARE REPRINTED IN THE OCTOBER ISSUE OF WIRE AND WIRE PRODUCTS 





The Discussions and the Mordica Memorial Lecture Will be Printed in the January, 1949 


Issue of Wire and Wire Products 








MONDAY, OCTOBER 18 


Afternoon Session—2:00 P. M. 


PAPER: 
“Practical Development of Modern 
Wire Drawing Compounds” 


PAPER: 
“Fumes and Ventilation in the Wire Mill” 


PAPER: 
“Practical Applications and Mill Practice 
with Carbide Dies” 


A. M. Reeder, 
Metallurgical Engineer 


Chairman of Meeting . 


by E. L. H. Bastian, 
Staff Engineer 


by Wallace G. Imhoff, 
President 


by E. T. Miller, 
Die Service Engineer 





Jones & Laughlin Steel Corp. 
Pittsburgh, Pa. 


Shell Oil Company 
New York, N. Y. 


The Wallace G. Imhoff Company, 
Los Angeles, Cal. 


Firth Sterling Steel & Carbide Corp. 
McKeesport, Pa. 





TUESDAY, OCTOBER 19 


Morning Session—10:00 A. M. 


PAPER: 
“The Control and Production of High Carbon Wire” 


PAPER: 
“Evaluation of Pickling Inhibitors from the 
Standpoint of Hydrogen Embrittlement’’ 


J. K. Findley 
Metallurgist 


Chairman of Meeting 


by Jerry G. Weiss, Supt., 
Patent and High Carbon Wire Dept. 


by Carl A. Zapffe and M. E. Haslem, 
Consulting Metallurgist Research Chemist 


Allegheny Ludlum Steel Company 
Dunkirk, N. Y. 


Keystone Steel & Wire Company 
Peoria, Illinois 


Baltimore, Md. 








TUESDAY, OCTOBER 19 


Afternoon Session—1:00 P. M. 


PLANT INSPECTION TRIP 


Wire Mill —Jones & Laughlin Steel Corp., Aliquippa, Pa. 


Busses leave Hotel promptly at 1:00 P. M. 
Please register for trip — Transportation $1.50 








WEDNESDAY, OCTOBER 20 


Morning Session—10:00 A. M. 
PAPER: 
“Wear Resistance of Wire for Wire Rope” 
by Reginald S. Brown 
PAPER: 
“Wire Drawing in the British Iron & 
Steel Research Association” 


Col. Allan B. Dove, 
Superintendent 


Chairman of Meeting 


Chief Metallurgist 
With discussion by Geoffrey K. Rylands 


by W. Hessenberg, 
Head of Mechanical Working Division 


Dominion Works 
Steel Company of Canada, Ltd. 
Lachine, Quebec, Canada. 


Rylands Bros., Ltd. 
Warrington, England 


British Iron & Steel Research Association 
London, W. I., England 








Papers not received in time for preprinting will be published in the November and December issues of Wire and Wire Products. 
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WIRE ASSOCIATION LUNCHEON — WILLIAM PENN HOTEL 


THE MORDICA MEMORIAL LECTURE 


C. L. McGowan, Superintendent 
Rod and Wire Mill 
Atlantic Steel Corporation 

~ Atlanta, Georgia 


(Members are at liberty to bring guests. Ladies are 


welcome) 








WEDNESDAY, OCTOBER 20 


3:30 P. M. Wire Association Annual Meeting 


7:30 P. M. Annual Dinner Stag Smoker 


Hotel William Penn 





Rodman R. Tatnall 
Metallurgist 


Chairman of Meeting 


THURSDAY, OCTOBER 21 
Morning Session—10:00 A. M. 


PAPER: 


‘by John H. Corson, 
Research Engineer 


“Formation and Properties of Martensite 
on the Surface of Rope Wire” 


PAPER: by N. T. Nelson, Jr. 


“Quality, Quantity & Service” Rod & Wire Mills 


Wickwire Spencer Steel Div. 
Colorado Fuel & Iron Corp. 
Buffalo, N. Y. 


John A. Roebling’s Sons Co. 
Trenton, New Jersey 


Bethlehem Steel Company 
Sparrows Point, Md. 





THURSDAY, OCTOBER 21 





Afternoon Session—1:00 P. M. 


PLANT INSPECTION TRIP 
Wire Mill — Westinghouse Electric and Mfg. Company 


East Pittsburgh, Pa. 


Busses leave hotel promptly at 1:00 P. M. 


Please register for trip — Transportation $1.50 





Bruce W. Gonser, Research Supervisor 
Non-Ferrous Metallurgy 


Chairman of Meeting 


FRIDAY, OCTOBER 22 


Morning Session—10:00 A. M. 


PAPER: 
“The Processing of Brass Wire” by Christian Witteveld 

= PAPER: 
“Hot Dip Aluminum — Temperatures and 


Methods of Application” 


by Clarence Ulschaffer, 
Metallurgist 


Battelle Memorial Institute 
Columbus, Ohio. 


Bridgeport Brass Company 
Bridgeport, Conn. 


Hughesville Machine & Tool Co. 
Hughesville, Pa. 





R. L. Simpkins 
Chief Engineer 


Chairman of Meeting 


FRIDAY, OCTOBER 22 


Afternoon Session—2:00 P. M. 


PAPER: by H. L. Wuerth, 
“New Materials for Wire and Cable Applications” Geon Division 
PAPER: 

: “Fatigue Testing of Wire’ by F. A. Votta, Jr. 
PAPER: 


by C. B. Shopmyer, 
Apparatus Dept. 


“A Method For Measuring Lubricant Effectiveness 
in Non-Ferrous Wire Drawings” 





Essex Wire Corporation 
Detroit, Mich. 


B. F. Goodrich Chemical Co., 
Cleveland, Ohio 


Hunter Spring Company 
Lansdale, Pa. 
General Electric Co. 
Schenectady, N. Y. 
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THE WIRE ASSOCIATION MEDAL AWARDS 


For the Most Meritorious Paper on Wire 


Manufacture or Fabrication During the Year 


— BY A MEMBER OF THE WIRE ASSOCIATION — 





MEDAL AWARDS 


1934 — EDWARD J. P. FISHER 
Metallurgist, Keystone Steel & Wire Co., Peoria, Ill. 
Title of Paper: “COLD DRAWN STEEL SPRING WIRE” 


1935 — BENJAMIN LEWIS McCARTHY 
Metallurgist, Wickwire Spencer Steel Co., Buffalo, N. Y. 
Title of Paper: “GRAIN SIZE AND ITS INFLUENCE ON THE 
MANUFACTURE OF STEEL WIRE” 


1936 — ROBERT NOTVEST 
Chief Engineer, Welding Division, J. D. Adams Mfg., Co., 
Indianapolis, Ind. 
Title of Paper: “STEEL FOR ARC WELDING ELECTRODES” 
. 1937 — BENJAMIN LEWIS McCARTHY 
Chief Metallurgist, Wickwire Spencer Steel Co., Buffalo, N. Y. 
Title of Paper: 
“ABNORMAL GRAIN GROWTH AND THE ANNEALING OF 
LOW CARBON STEEL WIRE” 
1938 — WALTER R. BLOXDORF 
Metallurgist, The MacWhyte Co., Kenosha, Wis. 
Title of Paper: “WIRE ROPE” 
1939 — STANLEY P. WATKINS 
Manager, Sales Development, Rustless Iron and Steel Corp. 
Baltimore, Maryland. 
Title of Paper: 
“THE MANUFACTURE AND USE OF STAINLESS STEEL WIRE” 


1945 — MATTHEW J. 


1940 — ROBERT W. SANDELIN 
Metallurgist, Atlantic Steel Company, Atlanta, Georgia 
Title of Paper: 
“GALVANIZING CHARACTERISTICS OF DIFFERENT TYPES OF STEEL” 
1941 — CARLETON W. GARRETT 
Wire Mill Metallurgist, Jones & Laughlin Steel Corp. 
Aliquippa, Pennsylvania 
Title of Paper: 
“A BRIEF DISCUSSION ON THE MANUFACTURE OF 
STEEL FOR ARC WELDING ELECTRODES” 
1942 —LE ROY DEVOE SEYMOUR 
Asst. Works Manager, Canada Works, Steel Company of 
Canada, Ltd., Hamilton, Ontario, Canada 
Title of Paper: 
“SCHEDULING AND PLANNING THE WIRE MILL FOR 
WAR PRODUCTION” 
1943 — JOHN C. AIKEN 
Asst. Supt., Rod and Wire Mills, Jones & Laughlin Steel Corp., 
Aliquippa, Pennsylvania 
Title of Paper: “DRAWING HIGH SPEED ROPE WIRE” 
: 1944 — AUGUST R. ZAPP 
Manager, Carbide Division, Firth-Sterling Steel Company, 
McKeesport, Pa. 
Title of Paper: 
“HISTORY AND GROWTH OF THE TUNGSTEN CARBIDE DIE” 


DONACHIE 


Technical Director of Production, Beryllium Corporation, Reading, Pa. 
Title of Paper: “SOME TRAITS AND CHARACTERISTICS IN THE WORKING 
OF BERYLLIUM — COPPER WIRE” 

1946 — NO AWARDS 








HONORABLE MENTIONS 


1935 —L. D. SEYMOUR 
Metallurgist, Rod and Wire Dept. Youngstown Sheet & 
Tube Co., Youngstown, Ohio 
Title of Paper: “COLD HEADING WIRE” 
1935 —R. A. SCHATZEL 
Superintendent, General Research Laboratories, 
General Cable Corp., Rome, N. Y. 
Title of Paper: “HARD AND SOFT COPPER WIRE” 
1936 — BENJAMIN LEWIS McCARTHY 
Metaliurgist, Wickwire Spencer Steel Co., Buffalo, N. Y. 
Title of Paper: “PLASTIC DEFORMATION IN WIRE DRAWING” 
1937 — ROBERT W. SANDELIN 
Metallurgist, Atlantic Steel Co., Atlanta, Ga. 
Title of Paper: 
“A METALLURGICAL STUDY OF THE FACTORS 
AFFECTING THE QUALITY OF GALVANIZING” 
1937 — ALLAN B. DOVE 
Chemical Engineer, Canada Works, The Steel Company of 
Canada, Ltd., Hamilton, Ont., Canada 
Title of Paper: 
“A. C. ELECTRO PICKLING—A BETTER METHOD OF PICKLING” 
1938 —RODMAN R. TATNALL 
Metallurgist, Morgan Works, Spencer Steel Co. 
Worcester, Massachusetts 
Title of Paper: “RESILIENCE OF SPRINGS” 
1939 — JOSEPH A. DOYLE 
Vice President, W. S. Rockwell Co., New York, N. Y. 
Title of Paper: “HEATING COPPER WIRE BARS” 
1940 —H. BLOUNT and J. D. WILTRAKIS 
Mfg. Engineer, Point Breeze Works, Engineer, Kearny Works, 
Western Electric Company 
Title of Paper: 
“DESIGN AND OPERATION OF A NEW COPPER WIRE DRAWING PLANT” 


1941 —RODMAN R. TATNALL 
Metallurgist, Morgan Works, Wickwire Spencer Steel Co., 
Worcester, Massachusetts 
Title of Paper: 
“TIME, TEMPERATURE AND SIZE IN THE HEATING OF STEEL WIRE” 
1942 — COLONEL FRANK W. BULLOCK 
Signal Corps, United States Army 
Title of Paper: “THE WIRE INDUSTRY IN WAR” 
1943 —E. J. CRUM 
General Foreman, Bethanizing and Galvanizing Departments, 
Bethlehem Steel Company, Sparrows Point, Md. 
Title of Paper: 
“THE GRAPHICAL SOLUTION OF WIRE MILL MATHEMATICAL PROBLEMS” 
1944 — FERNALD S. STICKNEY 
Vice President and Chief Engineer, Instrument Specialties Company, 
Little Falls, N. Y. 
Title of Paper: “MAKING ‘SPRING-GRADE’ BERYLLIUM COPPER WIRE” 
1945 — RALPH ¢. ELLAMS 
Supervisor, Electrical Coating Development 
Roxalin Flexible Finishes, Inc., Elizabeth, N. J. 
Title of Paper: 
“SUCCESSFUL FINISHING OF ELECTRICALLY INSULATED 
WIRE AND CABLE” 
1945—D. A. SUTCH, Metallurgist, 
and B. L. McCARTHY, Chief Metallurgist, 
Wickwire Spencer Steel Co., Buffalo, N. Y. 
Title of Paper: 
“REDUCTION OF AREA VALUES AS A GUIDE TO PATENTING” 


HONORABLE MENTIONS 
1946 — NO AWARDS 
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INDUSTRIAL DIAMOND ASSOCIATION 


OF AMERICA, INC. 


Communications: 


ATHOS D. LEVERIDGE 
EXECUTIVE MANAGER 


& Secretary-Treasurer 











501 LEXINGTON AVENUE 


STEPHEN W. HOFFMAN, President CHARLES J. KOEBEL, Ist. Vice-President WALTER J. MEINHARDT, 2nd Vice-President NEW YORK 17, N. Y. 


WICKERSHAM 2-1400 





For Good Productivity In Diamond Dies 


An Open Letter to the Wire Manufacturing Companies 
By Athos D. Leveridge, Executive Manager 





iy the Association’s previous open 
letter, stress was laid on the im- 
portance of good quality, and on a 
fear that diemakers might not be 
able to maintain it in view of in- 
flationary conditions. And this, after 
a successful period of effort at im- 
provement of product and mer- 
chandise. It was also indicated that 
the diamond die, in spite of its out- 
standing role in the production of 
wire, represented such a very small 
percentage of wire prqduction costs, 
that everything possible should be 
done to help the diemakers maintain 
their standards. 


ee ee. 3 


A natural question from the wire 
manufacturer might be, “What 
is your idea of a good diamond 
die?” To answer this, we would 
first refer to three elements which 
are inherent in a good die: First, 
the Diamond itself. 


i ROS 


S there are diamonds of all 
types in color, shape, purity 
and size, a selection of one with 
the properties which indicate it to 
be of the proper type for the die 
required is of first importance, — 
which includes consideration of am- 
ple size and proper shape for the 
job. When all these factors are in- 
herent in the diamond used, a wire 
plant’s repair department will ob- 
tain the maximum number of re- 
cuts. But the greater wire pound- 
age thus obtained would not be 
possible if little or no care were 
given, even in an efficient die plant, 
to this first consideration: selection 
of the right diamond for the die 
that is to be made. 


The second in a series of letters 
addressed to the Wire Drawing In- 
dustry. The next letter in this series 
will be concerned principally with 
the positive methods for determining 
the value of diamond dies. 





HE American industry’s concen- 

tration upon top quality dia- 
monds springs from requirements 
of our modern, high speed era. The 
European dies in use before such 
improved wire production, were 
made with inferior, less expensive 
and flatter types of diamonds, be- 
cause such stones could stand up 
under slower speeds. Today’s wire 
manufacturer, now accustomed to 
our higher quality diamonds, will 
not wish to turn back, having en- 
joyed the great poundage resulting 
from the long life of today’s Amer- 
ican die; also, a small diamond 
cannot recut to the large diameter* 
possible in a larger diamond of the 
same quality. 


XX 


HE second important factor is 

Setting (or mounting). A dia- 
mond whose bearing is constantly 
under great strain as ferrous or non- 
ferrous alloys are drawn through 
it, and which is subject to friction 
even when properly lubricated, re- 
quires the best support and rein- 
forcement obtainable. Although this 
has reached a high degree of per- 
fection, die manufacturers are con- 
tinually experimenting with the aim 
of further improving their setting. 


k ok ok 
ORKMANSHIP is the third 


important factor. While qual- 
ity and proper type and size of dia- 





mond with expert setting must all 
be present in the perfect diamond 
die, the factors of proper diamond 
and proper setting must be supple- 
mented by fine workmanship, if a 
perfect diamond die is to result. 
This Association’s paper on the use 
and care of diamond dies contains 
references to the good workmanship 
of today, and these are aided by 
illustrations of ideal contours in die 
profiles. 
k ok 


T is felt by the I.D.A. that if the 

wire companies will consider all 
that must be put into a good die:— 
quality diamonds, quality materials, 
skillful labor and careful super- 
vision, they would not apply, with 
a view to economy, the same meth- 
ods in their die purchasing as they 
do for mass produced items. When 
a hand-made item of precision such 
as the diamond die must be pro- 
duced under the pressure of com- 
peting with inferior dies, economy 
does not result. 

k ok 


E paper above referred to, en- 

titled “Use and Care of Dia- 
mond Wire Drawing Dies” was 
based on data from the diemakers 
of the Industrial Diamond Associa- 
tion which sponsored its publication 
in the American Society of Me- 
chanical Engineers’ “Metal Cutting 
Data”. The article also provides a 
mature discussion of modern die 
room methods by which diamond 
dies can be assisted in giving best 
performance. A copy will be sent 
you with the compliments of I.D.A. 
and its die manufacturing members 
upon your request addressed to me 
at 501 Lexington Ave., New York 
17, New York. 
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Pr Foreign Notes 


HE money reformation in Ger- 


many has brought in the open 
many hoarded stocks. Wire nails, 
as well as other wire products are 
now in sufficient quantities, but 


there are no buyers. Prices have 
advanced by 70 to 90% since May, 


and there is so little money among 
the consumers, that virtually no- 
O body is able to buy. The result is 
that the old system of barter trad- 


ing has again been introduced. 
Farmers, for instance, barter ber- 
RETU RN ABLE ries (strawberries, gooseberries) and 
mushrooms, for which this rainy 
year was particularly good, against 

and barbed wire, fencing wire, etc. The 
manufacturers use the fruit, etc., 
NON RETU RNABLE obtained for part payment to their 
ws workmen, since they have not suf- 

ficient cash to pay the salaries and 
wages. Multifold similar systems 


Furnished assembled or knocked ; have developed to create “addition- 
down, made to your specifica- al currency”. 

tions. Will withstand severest x * 

handling. Sturdy, strong, low in HE export business has been very 


badly affected, since more than 
half of all export contracts, (in some 
districts even more), have been 
cancelled and new orders are almost 

E: A B L E , nil. The reason has been explained 
in this column before. The pro- 

duction costs are much too high. 

R O p F a n C At the moment it is necessary to 
employ approximately 120% more 

workmen in Germany to produce 
W | R E one ton of wire nails, than in the 
U. S. A. Before the war, 8%. This 

not only results in poor food, but 
particularly in these circumstances, 


cost. Made for 


Made in any size, from where the machinery and equip- 
ment is hopelessly obsolete, with 
tS abd to 96” in diameter no possibility of getting new re- 


placements, it makes for handwork 
(manufacture). War damages force 
the employer to use handwork many 


ALSO . E FE L a] EADS FO R STE FE L D RU M S times, where machinery is lacking. 


Kk KK * 








third reason is, that while a 
Send ti ati traveler can change his Dollar 

vision, deep. iataicieiae tak nad at the bank for 10 DM, the exporter 
and let us quote on costs. gets from the Joint Export and 
Import Agency only 3.30 marks for 


each dollar, and this great dis- 
i C crimination leaves the exporters 
a all | " hopelessly behind. 


xk k * 


HAZARDVILLE : CONN. INCE the middle of July, almost 


all manufacturers have declined 
to accept more export orders. The 
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dismissal of workmen has been only 
slight so far, as large domestic 
orders had been pending, but new 
business from the domestic market 
has also fallen off almost completely. 
kk * 

HE German wire export trade 
for the first half of this year 
was only 4.3% in value of what it 


had been in 1938 for the same 
time. The Austrian 18.6%, the 
Czecoslowachian 73.8% and _ the 


Polish 107%. Poland is sending 
most of its products to Russia. 


x * xX 

HE rise of production of wire 

and wire products in France, 
propagated by the Monnet-plan 
has been realized with 88% of the 
scheduled figure. The production 
plan foresees for this year an out- 
put of 412,000 tons of wire rods 
and 403,000 tons of wire and wire 
products. This is about 50% more 
than 1946. The supply of wire prod- 
ucts to the domestic market is now 
sufficient. To the “Free” markets 
only 3% of the output has been 
sold in this year. The total per- 
centage of export is 11% of the 
production, the bulk going to the 


Colonies. 
ae a 


HE German steel industry com- 
plains that scrap is too scarce. 
Import of iron ores has also not yet 
restarted and the German deposits 
are insufficient. The JEIA exported 
the first half of the year 1,218,000 
tons; 540,000 tons to Great Britain 
and 440,000 tons to the U. S. A. 
whereas the German steel works’ 
quantities represented only 85% of 
the necessary consumption. The lack 
of scrap is the main reason why 
the steel production cannot hope 
to reach the figure granted to Ger- 
many at Potsdam (5.8 million tons 
of steel annually) and of course the 
present established figure of 11 
millions is quite out of the question. 
The output will fall short of 4 mil- 


lions this year. 
* * * 


German needle industry in 
the Aachen district operates 
at 40% of the present capacity 
which is 55% of prewar. The out- 
put was 55 million pieces last year 
and will be approximately 70 this 
year. It is hoped to be able to sell 
25% for export (at present 20%). 
Instead of 2,000 different types as 
in 1938, only 750 are produced at 
present. 
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Rubber-Coated Farm Basket 
for potato harvesting and 
general crop handling 








*The Washburn Company 
Rockford, Illinois 










WASHBURN* 
EGG BASKETS 


made of 


NE WIRE 


Rubber coated egg baskets 
manufactured by the Washburn 
Company minimize egg breakage 
... cool eggs quicker . . . reduce 
handling costs... and help 
poultrymen get premium prices. 


These especially designed baskets 
are constructed of dependable, 
uniform Keystone wire that has 
proper ductility for easy forming 

. a clean, bright surface for 
spot welding and rubber adhesion. 


The efficiency of Washburn Rub- 
ber Coated Baskets is matched 
by sturdy construction . . . im- 
portant reasons why Keystone 
wire is the choice of the manu- 
facturer. 


Whatever your wire need... 
Keystone can normally supply it. 










SPECIAL ANALYSIS WIRE 
for all industrial purposes 
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Corrosion-Proof Rolls 


and Processing Tanks 


Knight-Ware corrosion-proof wire and sheet rolls or sinkers 
are made to meet customers’ needs. You can choose the diameter, 
groove spacing and length to fit your operation. They are entirely 
acid-proof and hard with no coating ot shell to depend on fot 
acid resistance o1 wear. 


Pickling and plating tanks which are acid-, alkali- and leak- 
proof are available of Pyroflex Construction. These are steel 
tanks lined with suitable corrosion-proof materials to best meet 
your particular operating conditions. 


Knight engineers welcome your inquiries on wire rolls and 
Pyroflex processing tanks. Be sure to give them as complete data 
as possible regarding the character and purpose for which this 
equipment is to be used. 


MAURICE A. KNIGHT 
9 Kelly Avenue, Akron 9, Ohio 





ion. 


Typical Knight Pickling Tank of Pyroflex Construction 


Titanium 


Du Port Company recently 
announced that it had begun 
the small-scale manufacture of tita- 
nium metal, a new basic raw ma- 
terial for industrial development. 
kk Ok 
pilot unit of 100 pounds daily 
capacity has been successfully 
placed in operation at the Newport, 
Del., plant of the Pigments De- 
partment. This, so far as the com- 
pany knows, is the first time ductile 
titanium metal has been produced 
for commercial exploration. The U. 
S. Bureau of Mines has been pro- 
ducing the metal for research pur- 
poses. 
k ok * 


HE silver-white metal is light and 
strong. It is highly resistant to 
corrosion and has a higher melting 
point than the commonly used me- 
tals. It is comparable to stainless 
steel in strength and corrosion re- 
sistance, but weighs only a little 
more than half as much per unit 
of volume. It is less than twice as 
heavy as aluminum, but several 
times as strong, in bars of compa- 
rable dimensions. 
k ok 
U Pont is producing and offer- 
ing it for exploration as a basic 
raw material for industry and en- 
gineering. It has many interesting 
properties, but exhaustive research 
will be needed to develop the full 
possibilities of titanium metal. When 
this work is done and if titanium 
alloys work out as expected, scien- 
tists believe they may have a new 
family of structural materials far 
superior in many ways to any me- 
tals or alloys now known. 
k ok 
ITANIUM metal is so new as an 
industrial material that little is 
now known about what it will do. 
Enough is known, however, to in- 
dicate that it can be used where a 
high ratio of strength to weight is 
needed. Reports of the Bureau of 
Mines and other organizations in- 
dicate that an early major use may 
be in high-speed planes and other 
forms of transportation. It may go 
into corrosion-resistant equipment 
and industrial machinery such as 
printing presses and textile equip- 
ment. 
k kk 
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E reports also indicate that 
the properties of titanium are 
such that it may be used for recip- 
rocating mechanical parts and in 
jet engines where heat and press- 
ure are great. 
eS ee 
URTHER research on the metal 
is now being carried on by other 
organizations, not only to determine 
its uses but also to determine its 
alloying possibilities. Meanwhile, Du 
Pont technologists are in the midst 
of preliminary design work to ex- 
pand production and improve the 
present manufacturing process. 


kk ok 
ITANIUM is plentiful in nature. 
It is the seventh most common 
metal, and the ninth most common 
element in the earth’s crust, and 
is more than a hundred times as 
plentiful as copper, zinc, or lead. 
Titanium metal is very difficult to 
separate in pure form from its ores. 
This fact has kept it practically a 
laboratory curiosity since its dis- 
covery as a chemical element back 
in Revolutionary War days. There 
are enough workable deposits of 
rutile and ilmenite, the ores from 
which it comes, in the United States 
and Canada that America may 
become independent of overseas 
sources. 
kk 
U Pont has long used large quan- 
tities of the ore to obtain tita- 
nium in oxide form for paint pig- 
ments. Research leading to its pro- 
duction in metallic form grew out 
of this experience, and manufac- 
ture of the metal is being handled 
by the Pigments Department. The 
process is basically a chemical one. 
kok ok 
U Pont became active in basic 
research on the metal before 
World War II but stopped during 
the war. The Bureau of Mines 
continued its efforts and had devel- 
oped a successful method of refin- 
ing it by the end of the war. After 
the war, Du Pont resumed its re- 
search which resulted in the suc- 
cessful production. 
k ok * 
OST titanium metal which has 
been available heretofore has 
been in powder form. Du Pont is 
producing it now in sponge form 
and will shortly be producing ingots 
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A PRECISE HARDNESS TEST 


— 


Tin Oxide Crystal, 
magnification 1000X. 


ITH a Spencer Bierbaum Microcharacter 

you can measure accurately the hardness of 
small areas, particles, and microscopic constituents 
of metals. 


The specimen, highly polished and lubricated, is 
moved by micrometer feed beneath an accurately 
ground diamond point. The point is cube shaped 
for durability and ease of duplication. Pressure is 
precisely controlled so that hardness can be de- 
termined under the microscope by measuring the 
width of the resulting cut. 


The Microcharacter is recommended for use 
with Spencer Metallurgical Microscopes. For fur- 


ther information write Dept. M160. 


American & Optical 


COMPANY 
Scientific Instrument Division 
Buffalo 15, New York 


Manufacturers of the SPENCER Scientific Instruments 


*.| of Microscopic Particles 
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STEEL MEN SAY: 
rT M4 


ine) 


INHIBITORS, ACCELERATORS and FOAMING 
COMPOUNDS FOR EFFICIENT PICKLING 


Steel men are particular people. They do not approve easily. BUT= 
when it comes to Parkin products for pickling steel; the answer is 
invariably an unqualified YES! 


PARKIN ACID INHIBITORS, 


ACID ACCELERATORS AND 
HERE’S FOAMERS are the most 
WHY < efficient available: EACH 
THE RESULT OF YEARS OF 
SPECIALIZED EFFORT TO 
MAKE THEM SO. 

ee 


There is an important place in your pickling operations for our 











products. Prompt information, advice or service of any kind is yours 
for the asking. 
*Trade Marks Reg. U. S. Pat. Office 


Wm. M. Parkin Company 


1102 Highland Building Parkin 
PITTSBURGH 6, PENNSYLVANIA 


Pittsburgh 


Wel big-+1-ma el A.) 
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weighing up to 100 pounds. Run- 
ning 99.5 per cent plus of purity, the 
metal is ductile and can be rolled 
and drawn readily. It has high re- 
sistance to breaking or pulling and 
has high strength against distortion. 


ee. 


RESENT price of the Du Pont 

product is $5 per pound for quan- 
tities of 100 pounds or more in 
sponge form. Ingot prices will be 
set later. The company will supply 
small samples without charge to 
industrial and university laborato- 
ries for testing. As the process is 
improved and if demand warrants 
mass production of the new metal, 
the company hopes to be able to 
reduce the price sharply. 


Steam Homo Tempering 


CALE-FREE tempering and 

strain relief of metal parts is 
now being performed to an _ in- 
creasing extent by the Steam 
Homo Method, recently developed 
by Leeds & Northrup Company. 
High-speed steel tools, cast iron, 
sintered powdered iron compacts 
and non-ferrous alloys are being 
treated by this method at temper- 
atures up to 1150 F. 


x *. «* 


Y adding a protective steam at- 

mosphere to the well-known 
Homo _forced-convection heating 
and its Micromax temperature 
control, the method, reports indi- 
cate, is enabling heat-treaters to 
turn out steel parts with a uniform 
blue oxide finish. Parts are free 
from scale, have improved machin- 
ability, increased resistance to cor- 
rosion and wear, and are easier to 
clean for subsequent plating. High- 
speed tools, for example, exhibit 
improved life when cutting hard or 
abrasive materials. Powdered iron 
parts, after steam treating, have 
greater density and hardness. 


x KS" 


TEAM from a process line or a 

small boiler is fed into the work 
chamber through an inlet in the 
bottom of the furnace. Although es- 
pecially designed for steam temper- 
ing, the furnace can also be run 
with natural air atmosphere, like 
any conventional Homo Tempering 
Furnace. 
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Outstanding Personalities of the Wire Industry 





Firth Sterling Steel and Carbide 
Corporation Personnel Changes 


EORGANIZATION of operating 

personnel and a change in sales 
and manufacturing policy in the 
Carbide Division was announced 
today by J. W. Kinnear Jr., exec- 
utive vice president of Firth Ster- 
ling Steel & Carbide Corporation. 


«x * °& 


AJOR personnel changes in the 
new organization plan include 
the appointments of W. J. Loach 
as manager of Carbide Development 
and Quality Control; Charles W. 
Iams Jr., manager of Carbide Pro- 
duction and Fabrication at the Mc- 
Keesport Plant; E. G. Moffat, works 
manager of the corporation’s re- 
cently completed plant at Milford, 
Conn., and A. B. Vestal, superin- 
tendent of Plant Engineering at 
McKeesport. 


. G. Firth, in addition to his 

® duties as president of the cor- 

poration, is accepting the office of 

Director of Technical Development. 
k ok * 


ECAUSE of the expansion in the 
specialized carbide tool and die 
making industry in recent years, the 
company’s new sales and manufac- 
turing policy will be to concentrate 
on the manufacture of sintered car- 
bide metals in all forms and stand- 
ard single point tools and dies. 
However, the fabrication of other 
carbide tools and dies will be con- 
tinued where carbide is in the de- 
velopment stage or no adequate 
commercial tool and die making 
facilities are available. 
k ok 


HESE changes will enable Firth 
Sterling to place greater em- 
phasis on research and development 
to expand the uses of sintered car- 
bide metals. 


IRTH Sterling is a pioneer in 

the development of sintered car- 
bide metals which were responsible 
for remarkable production records 
in the manufacture of war material 
during World War II. The com- 
pany also manufactures tool and 
alloy steels and the new policy 
does not affect this part of the 
business. 


Re ae 


R. Loach formerly was super- 
intendent of Carbide Pro- 
duction at McKeesport; Mr. Iams 
has been assistant to the executive 
vice president, and Mr. Moffat was 
manager of the Tool and Die De- 
partment. 


A. S. & W. Appointments 


ALTER E. Mackley has been 
appointed manager of the 
New York district sales office of 
American Steel and Wire Company, 





GLADER HIGH SPEED) WIRE NAIL MACHINE 











High tonnage output, and low maintenance 
costs, have resulted in Glader Machines being 
accepted as standard equipment in every 
large nail mill built in the United States in the 
past twenty years. 


Glader Machines are operating in most of the 
wire producing mills throughout the world. 


These machines are made in eleven different 
types and sizes. This enables us to cover the 
range of sizes of nails produced with the great- 
est efficiency. 


For further information please address, 


WM. GLADER MACHINE 


WORKS 


210 No. Racine Ave. 
Chicago 7, Illinois 
Export Dept.: 122 E. 42nd Street, New York 17, N. Y. 





MACHINE ARRANGED FOR 
INDIVIDUAL MOTOR DRIVE 




















OCTOBER, 1948 953 





United States Steel subsidiary. F. 
L. Nonnenmacher has been named 
manager of manufacturers’ prod- 
ucts sales to succeed Mr. Mackley, 
while Harold Christopher has been 
promoted to the position of assis- 
tant manager of that department. 


x. & 


R. Mackley succeeds B. W. 
Bennett, who has been named 
assistant to the vice president — 
sales of the American Steel & Wire 
Company. In his new capacity, Mr. 
Bennett will continue to maintain 
his office in New York, and will 
handle special assignments. 


Dr. F. R. Morral at Syracuse 
University 


R. F. R. Morral, well-known in 

wire circles through his active 
participation in Wire Association 
affairs and his frequent articles in 
Wire and Wire Products, hes ac- 
cepted an invitation to occupy the 
chair of Associate Professor of 
Materials Engineering at Syracuse 
University. He will teach metal- 


lurgy and engage in research and 
consulting work. 


x x*« * 


R. Morral has been an active 
member of the Wire Asso- 
ciation for some years. In 1947 he 





Dr. F. R. Morral, Associate Professor of Ma- 
terials Engineering at Syracuse University * * 


was chairman of the Technical 
Program for the Chicago Conven- 
tion. A series of his papers on 
coatings, electroplating, history, salt 
baths, employee selection in the 
metallurgical industry, and several 
others have appeared in Wire and 
Wire Products. He is a member 
of various metallurgical and related 
societies in this country and Eng- 
land. Professor Morral was Group 
Leader of the Metal Trades Labor- 
atory of the Technical Service and 
Development Division of the Stam- 
ford Research Laboratories of the 
American Cyanamid Company. Pre- 
viously he was associated with the 
Mellon Institute, was Assistant Pro- 
fessor of Metallurgy at Pennsylvania 
State College, and Research Metal- 
lurgist with Continental Steel Com- 
pany of Kokomo, Indiana. He has 
taught metallurgy at night school 
and also conducted defense train- 
ing courses at Kokomo, Muncie, 
and Marion, Indiana. 


k * * 
R. Morral obtained his scientific 


and technical education in this 
country, Sweden and Spain. His 








1000 STAPLES PER MINUTE!!! 





Top View, showing 
Fly Wheel and Gears 


Manufactured Exclusively For 


FENCE STAPLES — POULTRY NETTING STAPLES — 
DOUBLE POINTED TACKS (WIRE CLOTH TACKS) 


Fastest Staple Cutter: Ever Made — Makes Two 
Complete Staples at each revolution — Compact, 
Easily Adjustable, Efficient. 


48 Different Leg Lengths, Gauges 9 through 18 


Can Be Made With 
HUMPHREY RAPID STAPLE CUTTER 


Early Deliveries of Belt or Motor Drive Machines 
Now Possible. Send for complete details and prices. 


REED and RICHARDS TRANSATLANTIC, Inc. 


CHANIN BLDG., 122 EAST 42nd.ST., NEW YORK 17, N. Y., U.S.A. 
REG. CABLE ADD.. “LOUREED, NEW YORK”. 


Also Bale Tie Machines, producing single loop, round or oval ties, 2000 per hour; 3 to 16 ft. 
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Ph. D. degree in Metallurgy was 
granted by Purdue University, the 
B. S. in Electrochemical Engineer- 
ing by Massachusetts Institute of 
Technology. 


i KK 


N Spain, he was co-founder of a 
metallurgical society, and founder, 
business manager and assistant edi- 
tor of a monthly metallurgical ma- 
gazine. At the same time he was 
manager of a wool spinning mill 
and active in research and devel- 
opment at the metallurgical and 
electrochemical laboratories of the 
University of Barcelona. He has 
been continuously in this country 
since 1936. 


OR 


Fiberglas Advertising Manager 
Appointed 
TEPHEN J. Daly, formerly Spe- 


cial Assistant to the Director 
of Advertising, E. I. duPont de 


Nemours & Company, Inc., Wil- 
mington, Delaware, has been named 
Advertising Manager of Owens- 
Corning Fiberglas Corporation, To- 
ledo, Ohio. 


> ee a | 


R. Daly has been associated 
with the Advertising Depart- 
ment of the duPont Company since 
1935. He has been associated with 
the duPont magazine, the “Caval- 
cade of America” radio program, 
and for several years was a Divi- 
sional Advertising Manager handling 
the advertising of such products 
as pigments, ammonia, and neo- 
prene synthetic rubber. During the 
past year he was President of East- 
ern Industrial Advertisers, the Phil- 
adelphia Chapter of the National 
Industrial Advertisers Association. 


Ke Ko 


S Advertising Manager of Owens- 

Corning Fiberglas Corporation 

Mr. Daly will manage the com- 

pany’s advertising activities under 

the direction of E. C. Ames, Direct- 
or of Advertising. 


Carnegie Institute of Technology 
Appointments 


O outstanding young nuclear 

scientists, Truman P. Kohman 
and Robert G. Parr, both of Wash- 
ington, D. C., have joined the De- 
partment of Chemistry of the Car- 
negie Institute of Technology, Pres- 
ident Robert E. Doherty announced 
recently. 


x ke * 


OTH men will hold the rank of 

assistant professor. Dr. Kohman 
will teach nuclear chemistry; Dr. 
Parr, theoretical chemistry. 


a om 


R. Kohman received his bachelor 

of arts degree, cum laude, from 

Harvard in 1938. The University 

of Wisconsin awarded him a doctor 
of philosophy degree in 1943. 


nk. ® 


ORMERLY a group leader at the 
University of Chicago for the 
Manhattan project, Dr. Kohman also 
served as a chemist at the Hanford, 
Washington, atomic center. 



















Hydraulically Operated ‘TRAVERSE REELo 


FOR FLAT WIRE AND NARROW STRIP 


© The self-contained, compact SECO Traverse Reel has 
smooth, powerful hydraulic operation — at speeds from 
150 to 600 feet per minute. 


regulation. 


PERFECT SPEED CONTROL from zero to top running 
speed through flow control. 


ACCURATE TENSION CONTROL 


Built in sizes for coils weighing up to 600 lbs., for 
round or flat wire. Unit shown occupies floor space 
24” x 42”. Modifications in design and construction 
to meet specific requirements. 


WIRE SPOOLERS 


Single and Multiple Type 
Speeds Un To 4,000 feet per minute 


STEEL EQUIPMENT CO. 


2890 EAST 83rd STREET 
CLEVELAND 9, O10 


through pressure 
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E new appointee will join Tech 

from the Institute of Nuclear 
Studies, University of Chicago, 
where he has served since 1946 
as a Fellow and lecturer. 


eS = 


R. Parr, an expert on molecular 

structure and high temperature 
thermo-dynamics, graduated from 
Brown University in 1942 with a 
bachelor of arts degree. In 1947 he 
was awarded the degree of doctor 
of philosophy from the University 
of Minnesota. 


a ley 


URING World War II, Dr. Parr 

served with the office of Scien- 
tific Research and Development 
studying explosives and propellant 
burning. While at Tech he will 
retain his position as consultant to 
the Navy Bureau of Ordnance. 


Nopco Adds to Staff 


PPOINTMENT of Walter E. 
Brewer as district sales man- 
ager for its newly formed Eastern 
District has just been announced 


by T. A. Printon, Vice-President, 
Industrial Division, Nopco Chemical 
Company, Harrison, N. J. 

xk ok 


R. Brewer will head up the 
present field force of five 
representatives and will be respon- 
sible for sales on the products of 
Metasap Chemical Company as well 
as those of the Industrial Division 
of the parent company. He is well 
qualified to handle his new assign- 
ment which is effective immediate- 
ly. A graduate of Muhlenberg Col- 
lege with a B. S. degree in chem- 
istry. Mr. Brewer has been with 
Nopco over 12 years. Before acting 
as a sales representative in Eastern 
Pennsylvania, a post he has held for 
the past three years, he acted in 
the same capacity in the New Eng- 
land area. He is well versed in 
company products and their ap- 
plication having spent several years 
in the Harrison laboratories work- 
ing on product control and customer 
service problems. 
kk 


7. new Eastern District com- 
prises the Middie Atlantic States 


from Metropolitan New York to 
Virginia. In setting it up, Nopco 
is following a plan inaugurated 
four years ago to integrate its in- 
dustrial sales activities within cer- 
tain geographical areas. This plan 
has enabled the company to offer 
greater customer service and obtain 
wider market coverage on its ex- 
tensive line of processing specialties. 
k ok 
A. C. Wheeler Elected 
To Presidency Of The 
Seymour Mfg. Co. 


T a recent meeting of the board 

of directors of The Seymour 

Manufacturing Company, Arthur C. 
Wheeler was elected president. 


x « « 


following officers were also 
elected: President, Arthur C. 
Wheeler; executive vice president, 
Alton G. Wentworth; vice president, 
Bernard H. Matthies; vice president, 
Earl B. Boise; secretary and treas- 
urer, Harry A. Leigh; assistant 
treasurer, Charles Wohlfarth and 
assistant secretary, Robert W. Brown. 


x x* «* 








AUTOMATIC 


STRAIGHTENING AND CUTTING 


MACHINERY 
Equipped with 


FLYING SHEAR 


for 


ALL KINDS OF MATERIAL 


THE HALLDEN MACHINE CO. 


THOMASTON, CONNECTICUT 
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Yale & Towne Appoints 
O. G. Schwenk 


TTO G. Schwenk of Shaker 

Heights, Ohio, has been ap- 
pointed vice president in charge of 
production of The Yale & Towne 
Manufacturing Company and _ as- 
sumed his duties as of September 
1st, it was announced recently by 
Calvert Carey, president. 


IR 


 pohageae joining Yale & Towne, 
Mr. Schwenk was serving as as- 
sistant to the president of The 
Weatherhead Company of Cleve- 
land. He obtained his manufactur- 
ing experience by working succes- 
sively as a laborer, foreman, indus- 
trial engineer, general production 
manager and finally assistant to the 
president in several eastern and 
middle western companies before 
affiliating with The Weatherhead 
Company. 


A. S. & W. New Sales Division 
For Electric Wire 


REATION of a new and sepa- 

rate sales division to handle 
the electrical wire and cable prod- 
ucts of American Steel & Wire Co. 
was announced recently. 


Ko Re 


STABLISHMENT of the new di- 

vision with four regional sales 
offices throughout the country will 
permit concentration of sales effort 
on such items as the paper insulated 
cable, rubber jacketed cable, gal- 
vanized telephone wire, and Amer- 
ductor, the transmission cable used 
for rural electrification lines. 


x ks 


R. Peterson, who has headed the 

* section of the general sales 
staff of the company devoted to 
electrical products, will serve as 
manager of sales of the new divi- 
sion. His offices will be in the 
Union Commerce Building. 


=e *¥- 


H. Eisenhardt, formerly assis- 

® tant manager of sales in the 

section, will serve as assistant man- 

ager of sales in the new division. 
kok 


OUR new district sales offices 

under the new organizations will 
be established in Boston to serve 
the New England district, in Cleve- 
land to serve the Central district, 
in Chicago to serve the Western 
district, and in New York to serve 
the Eastern district. 

kok ok 


PPOINTEES to the positions of 
managers of these various of- 
fices are as follows: C. H. Currier, 
manager, New England _ district, 
electrical products sales; V. W. 
Heimberger, Central district; R. A. 
Coates, Western district; C. M. Vaill, 
Eastern district. 


Best to Have Charge of 
Finances of W.E. 


EORGE L. Best, vice president 
in charge of patent licensing 
activities of the Western Electric 





ADVERTISE IN THE BUYERS GUIDE 


in 1949 


The buying reference book for our Industry 


This directory, THE WIRE AND WIRE PRODUCTS BUYERS GUIDE AND YEAR BOOK 
OF THE WIRE ASSOCIATION, is a complete guide for buyers of all kinds of wire, 
rod, machinery equipment and supplies made in the United States for and by the 


| Wire Industry. 


| It is an invaluable source of information on everything of interest to wire men and 
contains over 26,000 listings, classified by subjects. Because it is widely used as a 
reference on sources of supply, you should by all means advertise in it. It pays to 


use the BUYERS GUIDE. 


[he next edition will be published in April, 1949, 
for which forms close on Januagy 25. It supplements 
and fortifies your advertising in WIRE AND WIRE 
PRODUCTS. 


Rates and information furnished on request. 


WIRE AND WIRE PRODUCTS 


300 MAIN STREET 
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STAMFORD, CONN. 
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Company, manufacturing and sup- 
ply unit of the Bell System, has 
been named vice president-finance 
to succeed T. Kennedy Stevenson, 
it was announced by Stanley 
Bracken, president. Mr. Stevenson, 
vice president-finance since 1941, 
will retire on November 30 under 
the Company’s age retirement rule 
and Mr. Best’s appointment will be- 
come effective at that time. Mr. 
Best will continue to be responsible 
for patent licensing in addition to 
duties associated with his new post. 


Extreme-Pressure Lubricant 


OLYKOTE, a new-type dry lu- 

bricant, consists essentially of 
molybdenum disulfide powder and 
has the appearance of graphite, 
though it contains none. With light 
rubbing it adheres tenaciously to 
even the smoothest surfaces and 
this property is a basis for its su- 
periority. Numerous tests have 
shown its extremely low friction 
coefficient and phenomenal capa- 
city to prevent galling, seizing, or 
metal-to-metal contact at pressures 


well over 100,000 Ibs. psi at either 
high or low sliding velocities and 
is not affected through a wide 
range of temperature variation. 


en, a 


IN ounces will cover 500 sq. ft. 

of smooth metal surface with a 
tenacious, shiny coating. This tena- 
city suggests its use as a factory- 
applied lifetime lubricant for me- 
chanical devices. When used on screw 
fasteners or press fits, assembly 
takes place at a smoothly increasing 
torque or force without jerking, 
indicating theoretically perfect lu- 
brication. Experiments in deep 
drawing and wire drawing indicate 
that it may have some possibilities 
in those directions. Molykote is 
available in 10-oz. shaker-type cans 
at $3.00 per can FOB Greenwich 
from The Alpha Corp., Greenwich, 
Conn. 5 


Emil R. Gasser 
Farrel-Birmingham Research 
Director 
T 44 years of age, death came 
suddenly to Emil R. Gasser, 


director of research of Farrel-Bir- 
mingham Company, Inc., Septem- 
5, at his home in Buffalo, New 
York. 
kk * 
R. Gasser was first employed 
by Farrel-Birmingham in 1928 
and, for the past three years, di- 
rected the activities of the physics 
laboratory at the company’s Buf- 
falo, New York plant. For his work 
in development of propulsion gear- 
ing and related design during 
World War II, Mr. Gasser was 
awarded a citation by the Navy 
Department. 
k ok * 
R. Gasser was born and reared 
in Switzerland, and his death 
occurred only a week after his re- 
turn from an extended visit to that 
country. He was educated in 
schools in Schaffhausen and Zurich 
and he first came to the United 
States in 1925, locating in Buffalo. 
xk wk 
E was a member of the Society 
of Automotive Engineers, the 
American Society of Naval Engin- 
eers, the Society of Naval Archi- 








EDGECOMB STEEL CORPORATION 
HILLSIDE, N. J. 


MANUFACTURERS OF TUNGSTEN CARBIDE PRODUCTS 


SINCE 1926 


SUPPLIERS OF EVERYTHING IN TUNGSTEN CARBIDES 


Specialists in Drawing Dies for Wire, Rod 
and Tubing, Also Heading and Extrusion Dies. 


Complete 


Economical Precision Production. 


Distributors: 


GLENDALE, L. I, N. Y. 


MASTER WIRE DIE CORP. 


Facilities for Fast 


Atlas Terminal 








958 


WIRE 











a 











tects & Marine Engineers, the Firth-Sterling Appoints ager of Firth Sterling Steel & Car- 


American Gear Manufacturers As- Richards as General bide Corporation with headquarters 
sociation and served on a special Sales Manager at McKeesport, Pennsylvania, to co- 
research committee of the Navy ordinate the sales of the steel, car- 
since the end of the war. bide and tool-making divisions of 


ILBERT B. Richards has been 


: the company. Mr. Ri 
appointed general sales man- = : ards tae 


Butts to Head Sales formerly general sales manager of 

for Auto-Lite : Bostitch, Inc., Westerly, Rhode 

—_ Island, and previously commercial 

sales manager for Firestone Tire & 
Rubber Company. 


R. Butts has been appointed 

* General Sales Manager, Wire 
Division, of The Electric Auto-Lite 
Company, according to an announ- 
cement made recently by Royce G. 
Martin, President. 

k ok * 

R. Butts, who entered the Auto- 

Lite sales staff 14 years ago, 
replaces Verne F. Dobbins, who has 
retired for reasons of health. Join- 
ing Auto-Lite in 1934 in the sales 
department of the Wire Division, 
Mr. Butts has served as Central 
Division Manager of the Merchan- 
dising Division, and for the past 10 
years has held a similar post in \ 
the Southern Division with head- trical sales engineers to serve in 
quarters in Dallas, Texas. He will the new electrical products division. 
make his new headquarters in Port They are as follows: Curtis E. Plass, 


. : Gilbert B. Richards, General Sales Manager, . . . ‘ 
Huron, Michigan. Firth Sterling Steel & Carbide Corporation. Western district, Chicago; Walton P. 


the SPECIALISTS in 


Wire - Straightening and Wire - Cutting! 


Diameter Range — 1/16" to .005" 


Westinghouse Electric Company 
Appointment 


ALPH R. Brady has been ap- 

pointed manager, engineering 
department, Lamp Division, Bloom- 
field, N. J., for Westinghouse Elec- 
tric Corp. He succeeds the late 
D. W. Atwater. 


28> 9 


PPOINTMENT was also an- 
nounced of three district elec- 














ON'T hesitate to call on us when you © Nickel 
are confronted with wire-straightening ®@ Stainless Steel 
problems involving close tolerances and ® Bronze 
absolute accuracy. For seventeen years 
we have specialized in straightening and © Brass 
cutting all gauges of fine wire, hard or soft, @ Copper 
ranging in diameter from one-sixteenth . 
of an inch down to five-thousandths of an @ Alloy Wire * 
inch. We employ gun-barrel accuracy in ® Music Wire 
straightening lengths from one inch to @ Tag Wire 
ten feet or any fractional part thereof. Z 2 
Ends cut absolutely clean without burrs. @ Florist Wire 
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STRAIGHTENED AND CUT. 


PITTSBURGH CUT WIRE COMPANY 
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Lewis, Central district with head- 
quarters in Pittsburgh; and Harry 
E. Purdy, Eastern district, New 
York. 


cok -* 


Carl A. Carlson 
ARL. A. Carlson, sales engineer 
for Norton Company, Wor- 
cester, Massachusetts, died Sunday, 





When you write an advertiser 
for prices or information, PLEASE 
MENTION the fact that you saw 
his ad in WIRE AND WIRE 
PRODUCTS. Itidentifies your 
inquiry cnd expedites service. 











August 29, in a plane crash near 
Winona, Minnesota. 
+ 
ORN in Stockholm, Sweden, 
June 19, 1888, Mr. Carlson grad- 
uated from the Sala Engineering 
School in Sweden. He came to the 
United States in 1912 and began his 
long career with Norton Company 
July 9, 1913. 
se 
R. Carlson’s outstanding con- 
tributions to Norton Company 
and to the metal working industry 
in this country have been almost 
limitless. 
a a 
E was the inventor of a billet 
grinding machine (1943) and 
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a wire grinding machine (1944) — 
both patented. 
k kk 
IS influence was a vital factor 
in the establishment of high 
speed grinding and directed his 
company’s activities in a successful 
program to develop resinoid bonds 
for high speed grinding in foundries 
and steel mills throughout the 
United States. 
k ok 
R. Carlson was a leading con- 
sultant on snagging operations 
and was considered one of the best 
informed men in this field in the 
world. 
k ok * 
E was the author of many tech- 
nical articles on abrasive grind- 
ing wheels—his latest, entitled 
“Foundry Grinding Wheels, Man- 
ufacture and Use”, appeared a year 
ago in “American Foundryman”. 
In addition, he contributed period- 
ically to “Grits and Grinds”, Norton 
Company’s monthly technical pub- 
lication. 


Aldus C. Higgins 


LDUS C. Higgins, 75, for nearly 

a half century closely identi- 
fied with Norton Company, the 
largest industry in Worcester, 
Massachusetts, and long active in 
the city’s cultural, philanthropic 
and educational life, died Septem- 
ber 10 at his home in, Worcester. 

k ok * 

R. Higgins, at the time of his 
death, was chairman of the 
Norton Company executive commit- 
tee. His first Norton employment 
was as patent counsel, starting July 1, 
1900. He had served in many Nor- 





ton executive positions including 
that of president, general manager 
and chairman of the board of direc- 
tors. 


Because they are designed to maintain 
highly uniform control of air tempera- 
ture and circulation these modern 
ROSS OVENS can be depended upon to 
produce the desired hard, dry coating 
that characterizes the better makes of 
electrodes. ROSS OVENS, like the 
5-pass chain conveyor type illustrated, 
provide baking temperatures of from 
125° to 450° F., depending upon the 
type of electrode being processed, and 
possess many exclusive operating fea- 
tures. Write for full particulars. 


PROMINENT USERS: 


Alloy Rods Co. 

Arcrods Corp. 

Harnischfeger Corp. 

International Nickel Co. 

McKay Co. 

Metal & Thermit Corp. 

A. O. Smith Corp. 

Westinghouse Electric Corp. 
and others. 


n «. * 


R. Higgins was also chairman 

of the board of Riley Stoker 
Corp., and a director of Liberty 
Mutual Insurance Company of Bos- 
ton, Worcester County Trust Com- 
pany, Boston & Maine Railroad, 
hess Indian Hill Company, and Norton 
ZB nis ns Company of Canada, Limited. 
LB eal MANUFACTURERS OF AIR PROCESSING SYSTEMS | k kk 

5 ON AV i E was president and a trustee 

of Worcester Art Museum, a 
trustee of the Worcester Memorial 
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Hospital and a life-member of the 
trustees of Worcester Polytechnic 
Institute. 

k ok * 


R. Higgins on his 75th birthday 

anniversary last December was 
honored by the King of Sweden dur- 
ing the annual Norton Company 
service awards party in the Wor- 
cester Memorial Auditorium. He 
was decorated by the King, through 
the Swedish Consul-General, with 
the Royal Swedish Order of Vasa, 
first class, with the rank of Chevalier. 
The decoration was bestowed in rec- 
ognition of his outstanding con- 
tributions to industry and art. It 
was the last of several honors given 
him by the governments of both 
Sweden and Finland. 


we we Se 


R. Higgins was born in Wor- 
cester, December 7, 1892, son 
of Milton Prince Higgins, one of 
the founders of Norton Company, 
and Katharine Elizabeth (Chapin) 
Higgins. 
k ok 


E was educated in Worcester, 

and received a bachelor of sci- 

ence degree from Worcester Poly- 

technic Institute in 1893 and an 

honorary doctorate in engineering 
from W. P. I. in 1931. 


Ke Ss 


R. Higgins, always interested 

in the technical side of the 
manufacturing business, invented 
the water-cooled electric furnace 
which made possible the commer- 
cial production of Alundum abrasive 
and was awarded the John Scott 
Medal in 1913 by Franklin Insti- 
tute for this outstanding invention. 

kk 


Standard Machinery Company 
Enters Extrusion Machine Field 


E Standard Machinery Com- 

pany of Mystic, Connecticut, 
has just announced that Ben Davis, 
former well known _representa- 
tive of John Royle & Sons and 
later eastern representative of the 
McNail Machine & Engineering 
Company and the Hartig Engine & 
Machine Company, has been ap- 
pointed Sales Manager of The Stand- 
dard Machinery Company. Mr. Davis 


OCTOBER, 1948 


will have complete charge of sales 
and distribution of this new line 
of extruding machines for the wire 
and cable, plastics and rubber in- 
dustries. 


ee I 


R. Edmond Spencer has also 
joined the organization as Me- 
chanical Designer. Mr. Spencer is 
a graduate mechanical engineer, 
has been associated with the Amer- 
ican Locomotive Company, Com- 
monwealth Steel and The Electric 
Boat Company in various engineer- 
ing capacities. 


A complete line of extruding ma- 
chines will be produced in- 
cluding strainers and a complete 
line of accessories. 
k ok * 

TANDARD Machinery has a well 

equipped plant for this type 
of work with adequate facilities for 
expansion. This company is in its 
101st year of operation and origin- 
ally built many of the reciprocating 
steam engines and boilers used 
in early steam powered vessels. 
Other products produced through 
the years have been cotton gins 

(Please turn to page 997) 








You'll save money, you'll improve efficiency along many lines with the 


unique Ajax Electric Salt Bath wire annealing method. It requires less floor 


space, less labor, less maintenance. Heating cycles average less than 20 


minutes, even on difficult jobs. There is no scaling, no decarburization, no 


explosion hazard, none of the bothersome problems entailed with atmos- 


phere equipment. Salt bath treating does the work faster, better, cheaper! 


Ideal for annealing low- or high-carbon and stainless steel wire and 


rod; annealing aluminum, and copper and silver alloys; and for descaling 


stainless and alloy steel wire in molten salt baths. 


AJAX ELECTRIC COMPANY, INC. 


Frankford and Delaware Aves. Phila. 23, Pa. 


The World's Largest Manufacturer of Electric Heat Treating 
Furnaces Exclusively 







WRITE FOR YOUR COPY! 
This 72-page Ajax booklet 
tells the entire story of salt 
bath heat treatment as ap- 
plied throughout modern 

noe Ask for Booklet 
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Practical Development of Modern 
Wire Drawing Compounds 
(Continued from page 894) 
tions used in wire drawing are 
based principally on our observa- 
tions of mill practice. It is real- 
ized that individual mill conditions 
may vary from plant to plant 
necessitating some adjustments in 
operating technique or lubricant 
application for any given job to se- 

cure optimum results. 

* * * 
OWEVER, the general observa- 
tions made here should hold 
true for a majority of operations 
encountered. Application procedure 
in using compounds plays an im- 
portant part in utilizing their 
merits. Care in preparation of emul- 
sions, cleaning of central systems, 
introduction of the emulsion or oil 
in the system and maintenance of 
the fluid in service pay dividends 
in better, more economical perform- 

ance. 

kk 
N preparing solutions or emulsions 
for use, paste type compounds 


should be mixed with hot water 
(temperature 160°F.) and good me- 
chanical agitation used to insure 
a uniform mixture. Quite often, a 
heavy slurry of compound and 
water is first prepared and then 
diluted back to the concentration 
desired for service. In circulating 
systems, such as in wet wire draw- 
ing, thorough mixing procedure is 
extremely important for the right 
results. 
kk * 

LD sysems should be carefully 

cleaned when the batch is 
changed, to insure removal of 
deposits of solids, soaps, metallic 
fines and other contaminants. If 
there is any reason to suspect bac- 
teria contamination, the system 
should be flushed and treated with 
a good water soluble germicide so- 
lution before putting in the -new 


fluid. 
* * * 
ITH oil type lubricants, of 


course, some of the precau- 
tions cited do not apply. However, 


a clean system to start with is 
always good practice. 

+ ee 
OMPOUNDS on hand in the 
mill should be stored in tight 

containers with the covers on at 
all times except when securing 
supplies. They should be stored in- 
doors preferably, not under leak- 
ing pipes or tanks, and not ex- 
posed to ambient temperature ex- 
tremes such as direct summer sun 
or freezing weather. This is par- 
ticularly important with water 
soluble compounds and oils con- 
taining soaps, fats and water. 

a * 
AINTENANCE of fluids in ma- 
chines and central systems is 

ordinarily well regulated in most 
mills. The importance of checking 
and adjusting soap-fat concentra- 
tions in water solutions and emul- 
sions is common practice in the 


wire industry. 
oe 


N conclusion, it will probably be 
of interest to summarize the data 
on the various compounds and lu- 





WIRE WEAVING LOOMS - 


FLY SHUTTLE LOOMS 
Offers many important new features 


All steel welded construction for ri- 


gidity and long satisfactory service. 


Precision in workmanship, operation 


and production. 


Built in 


Standard Models 3’, 4’, 6’, 8’, 10’, 


14 or to your special specification. 


Years of rigorous field service have 


demonstrated their superiority. 


Write your requirements to 


BRUCKNER - MITCHELL, inc. 
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bricants discussed in this paper. Such summary in a recommendation form is appended hereto:— 








WIRE DRAWING COMPOUND RECOMMENDATIONS TYPE DRAWING COMPOUND 
Type 1—Steel Wire Drawing Compound 
| Percent contaning soaps, fats and water. High 
| Concentration Type Pound fat and free fatty acid are recommended. 
Application Soap-Fats Drawing Comp./Gal. Type 1a— Steel Wire Drawing Compound 
Metal Drawn Method Min. Max. Compound Water containing high soaps and emulsifier 
base. Low fat content, low free fatty 
L FERROUS acid, use for lime coated wire. 
Carbon Steel Type 2—C Wi Drawi Conte 
pe opper ire Drawing Com 
Alloy Steels Dry Soap oe ee eee pound similar to Type 1 except low free 
(Lime Coated fatty acid, and may contain inhibitor to 
prevent “green scum” formation. 
Wet Wi ; .2-0. . . 
oe sae : ; ir = ; " ore Type 3— Copper Wire Drawing Compound 
(May be lime coated) ’ : ieee of high soap type to be used in con- 
y junction with Type 2 compound for fine 
wire drawing. Low free fatty acid. May 
I. NON-FERROUS i contain inhibitors. 
Copper & Brass Wet Wire 4.0 6.0 Type 2 0.5-0.75 e Fi 
Heavy ‘Wire Type 4— Copper Wire Drawing Compound 
or Fluid for. fine wire drawing. Similar 
Copper & Brass Wet Wire 20 3.0 Type 2 0.3-0.4 to combination of Types 2 and 3. High 
Medium Wire soap content, low free fatty acid. 
Type 5— Aluminum Wire Drawing Oil of 
Copper & Brass Wet Wire 0.5 2.0 Type 3 0.1-0.3 S.S.U. viscosity 2,000-3,000 @ 100°F., for 
Fine Wire 0.5 20 Type 4 0.1-0.3 heavy wire draws. May be compounded 
type. 
Aluminum-Heavy Circulation Type 5 No Water 


Aluminum-Medium Circulation ee a Type 6 No Water (note) Type 6— Aluminum Wire Drawing Oil of 


Aluminum-Fine Circulation =~ — Type7 No Water S.S.U. viscosity 200-600 @ 100°F. for 
medium wire draws. 


Type 7— Aluminum Wire Drawing Oil of 
S.S.U. viscosity 100-200 @ 100°F. for 
fine wire draws. 





Note: Soluble type also used 0.5-1.0 #/gal. water for circulation through dies 
when wire precoated with neat oil before drawing. 

















GLADER BARBED WIRE MACHINE 


Used Throughout the World 


Machine can make 2-point or 4-point 
Barbed Wire. Both types can be made 
on the Glader Combination Machine. 
Changeover requires about 15 minutes. 





Maximum production — One man can 
operate two machines easily, efficiently. 


Glader Barbed Wire Machine also makes 
2-strand plain cable wire, without barbs. 


Write for Export Bulletin No. 22 
giving Prices and full details 
covering GLADER Barbed Wire 
pares Machines and GLADER Wire : 
Nail Machines. x 


EXPORT DEPARTMENT, WM. GLADER MACHINE WORKS 


122 East 42nd Street - New York 17, N. Y., U.S. A. 
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A REVIEW OF RECENT WIRE PATENTS 





No. 2,446,292, INSULATED ELHC- 
TRICAL CONDUCTOR, patented August 
3, 1948 by Edmond S. McConnell, Scar- 
borough, N. Y., and Winfred K. Priestley, 
West Barrington, and Victor F. Volk, 
Bristol, R. I., assignors to United States 
Rubber Company, New York, N. Y., a 
corporation of New Jersey. 


It is stated the conductor has excellent 
abrasion, flame and moisture resisting 
properties and that the insulation adjacent 
the end of the wire can be readily slid 
back to expose the wire end. A ribbon- 
like serving of fiber glass is wound in 
short spirals about the wire with other 
coverings thereover. 


tk ot 





No. 2,446,387, SHIELDED CABLE, pa- 
tented August 3, 1948 by Thomas F. Pe- 
terson, Shaker Heights, Ohio. 

A cable suitable for X-ray voltages is 
provided including an insulated wire con- 
ductor and a non-insulated wire enclosed 
within and contacting a jacket (comprising 
a carrier of insulating character) along its 
length. 





Complete Description and Drawings of 
Patents May Be Had for 50 cents, out- 
side the United States and Canada 
$1.00. Address, Wire & Wire Products, 
300 Main St., Stamford, Conn. 
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— Kodine 


A grade of “Rodine” is available to more 
completely prevent embrittling wire and 
other products in pickling. It does the same 
thorough inhibiting job so long and so 
generally associated with “Rodine” and 


For further details, write us at 
Ambler, or talk with the “Rodine” 
[ACP consultant who calls upon you. 


Now, more than ever, it is 


ead cheaper to pickle with than 
une & 

Alodine + without “Rodine”. 

Lithelarm * 

Thermeil-Granodiae * 


Visit the ACP DISPLAY of !nhibitors 
and Metal-Working Chemicals at the 


National Metal Exposition 


Sponsored by 
: The American Society for Metals 
met Booth 1654 -- Commercial Museum 
Philadelphia, Pa., October 25—29, 1948 
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No. 2,446,608, MACHINE FOR BEND- 
ING WIRE INTO RIBBON FORM, pa- 
tented August 10, 1948 by Karl E. 
Queitzsch, York, Pa. 

The machine comprises a vertical sup- 
port, bearings adjacent the support, a pair 
of shafts rotatably and slidably mounted 
in the bearings, these shafts being normal 
to the support, means biasing the shafts 
toward the support, a first forming arm 
carried on the end of one of the shafts, 
a second forming arm carried on the end 
of the other shaft means for rotating the 
shafts in opposite directions and arranged 
so that the forming arms move inwardly 
in alternate sequence, these forming arms 
slidably bearing on the support during 
inward movement thereof, and a clamp- 
ing plate pivoted to the support, with the 
plate being spaced from the support at 
its pivotal plane, each forming arm being 
arranged so as to engage this plate at 
the termination of its inward movement, 
so as to exert clamping pressure on it. 

kk * 

No. 2,446,755, SPRING WINDER, pa- 
tented August 10, 1948 by Jesse A. Gates, 
Royal Oak, Mich. 

This is a manually-operated device for 
winding wire lengths into spiral springs. 
“& * * 

No. 2,446,820, APPARATUS FOR TEST- 
ING ELECTRIC CABLES, patented Au- 
gust 10, 1948 by Richard D. Gambrill and 
Clay E. Lewis, Baltimore, Md., assignors 
to Western Electric Company, Incorpor- 
ated, New York, N. Y., a corporation of 

New York. 

For testing cables while under tension, 
the inventors provide, in conjunction with 
a test set, a frame having a cross beam 
at its top, an air cylinder supported by 
the cross beam, a clamp carried by the 
piston of the cylinder for securing a cable, 
including an electrical conductor to be 
tested, a weight positioned directly below 
the cylinder, a device carried by the 
weight for securing a cable thereto, 
whereby the weight is lifted to tension a 
cable secured by the clamp and the secur- 
ing device when the clamp is raised by 
the piston and clamps for connecting the 
ends of the conductor of the cable to the 
test set. 

xk. 

No. 2,447,154, METHOD OF MAKING 
TORPEDO NETS, patented August 17, 
1948 by Alan E. Brickham, New Haven, 
Conn., assignor to The American Steel 
and Wire Company of New Jersey, a cor- 
poration of New Jersey. 

The method comprises placing a num- 
ber of stranded wire structures of a 
length equal to the width of the unspread 
net side by side in parallel relationship, 
progressively passing double-barreled 
sleeves over adjacent stranded structures 
from the center outwardly to each end, 
spacing the sleeves at the desired posi- 
tion along the stranded structures to ob- 
tain the desired openings in the finished 
net, thereafter applying sufficient pressure 
to the sleeves to secure them to the 


stranded structures, and spreading the net - 


by putting a permanent bend in the 
structures in the plane of the net at the 
point where they leave the sleeves. 


x << * 


No. 2,447,155, METHOD AND AP- 
PARATUS FOR SWAGING AND BEND- 
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ING, patented August 17, 1948 by Alan E. 
Brickman, Worcester, Mass., assignor to 
The American Steel and Wire Company 
of New Jersey, a corporation of New 
Jersey. 

This patent includes a machine for 
fastening a sleeve (such as that of patent 
2,446,820) on two stranded wire structures 
in the manufacture of the net described. 

KOK 


No. 2,447,168, HIGH-FREQUENCY 
ELECTRIC CONDUCTORS AND CABLES, 
patented August 17, 1948 by John Norman 
Dean, Westerham, Esmond Wassell Smith, 
Beechcroft, Chislehurst, and Reginald 
Scar, London, England, assignors_ to 
Telegraph Construction & Maintenance 
Company, Limited, Greenwich, London, 
England. 

Included are two balanced conductors 
together surrounded by a dielectric com- 
prising a tape including a layer of non- 
conductive flexible material and a thin 
layer of metal wound upon the dielectric 
with overlapping turns with the thin layer 
of metal facing toward the inside of the 
cable and being in intimate contact with 
the dielectric, and a flexible conductive 
reenforcing layer immediately covering 
this tape. 

ae ee 

No. 2,447,444, GROUND STAKE, pa- 
tented August 17, 1948 by Philip M. 
Waite, Corry, Pa. 

The stake is made up of a single length 
of rigid wire. 

k k * 


No. 2,447,531, METHOD OF SIMULTA- 
NEOUSLY BEAMING AND ELECTRO- 
PLATING WIRES, patented August 24, 
1948 by Robert C.: Pierce, Niles, Mich., 
assignor to National-Standard Company, 
a corporation of Michigan. 

Instead of separate operations, the 
method provides for electroplating a num- 
ber of wire strands and winding them 
upon a common spool. 

x k * 


No. 2,447,613, WIRE COIL CONVEYER 
BELT, patented August 24, 1948 by Fred- 
erick W. Hale, Worcester, Mass., assignor 
to Ashworth Bros., Inc., Worcester, Mass., 
a corporation of Massachusetts. 

This belt is made up of a reenforcing 
cross rod extending through the inter- 
locked portions of adjacent intermeshed 
coils and having a longitudinal series of 
annular grooves providing transversely 
spaced shouldered abutments, with the 
grooves being spaced apart to correspond 
to the pitch of the wire coils. 

— se 


No. 2,447,841, TAPING HEAD FOR 
CABLE INSULATING MACHINES, pa- 
tented August 24, 1948 by Carl O. Brues- 
tle, Rahway, N. J., assignor to Syncro 
Machine Company, Perth Amboy, N. J., 
a corporation of New Jersey. 

More specifically, the invention includ- 
ing a braking device secured to a shaft 
which also carries the tape reel. 

Te. Se. ae 


No. 2,448,009, INDUCTIVE HEATING 
OF LONGITUDINALLY MOVING ME- 
TAL STRIP, patented August 31, 1948 by 
Robert M. Baker, Pittsburgh, Pa., assignor 
to Westinghouse Electric Corporation, East 
Pittsburgh, Pa., a corporation of Penn- 
sylvania. 

In a preferred form of the invention, 
the magnetic flux lines pass through the 
strip in the direction of the strip-thick- 
ness or normal to the wide faces or sides 
of the strip. 
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No. 2,448,011, METHOD AND APPA- 
RATUS FOR INDUCTION HEATING OF 
METAL STRIPS, patented August 31, 1948 
by Robert M. Baker, Pittsburgh and Gay- 
lord W. Penney, Wilkinsburg, Pa., as- 
signors to Westinghouse Electric Corpora- 
tion, East Pittsburgh, Pa., a corporation 
of Pennsylvania. 

The strip material is raised from tem- 
peratures at which it is ferro-magnetic to 
temperatures above that at which it be- 
comes paramagnetic. 


Ke 2S 


No. 2,448,463, METHOD OF MAKING 
BRAIDED SLINGS, patented August 31, 
1948 by David S. Robbins, Hamden, 
Conn., assignor to The American Steel 


and Wire Company of New Jersey, a cor- 
poration of New Jersey. 

This method is for forming an eight- 
part sling from a left-lay rope and a 
right-lay rope comprises arranging the 
ropes into a V-shape with each leg of the 
V having two parallel parts of left lay 
rope and two parallel parts of right lay 
rope, leaving an eye at the apex of the 
V, gripping the ropes at the apex, braid- 
ing the pairs of ropes together with the 
ropes in each pair remaining parallel, the 
braiding being maintained in one direc- 
tion throughout, forming a second eye at 
the end of the braiding, and splicing the 
free ends of each rope together to form 
an endless unit after braiding is com- 
pleted. 
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Auto-Lite Acquires Additional 
Plant Facilities 


HE Electric Auto-Lite Company 

of Toledo, Ohio, has announced 
the signing of a contract for the 
purchase from the War Assets Ad- 
ministration of the former Wright 
Aeronautical Plant at Lockland, 
Ohio. 


eee 


NDER the contract, Auto-Lite 
took immediate possession of 
the huge plant, which occupies an 
area of about 200 acres, and will 


acquire title to about 4,500,000 
square feet of floor area. 


x «ee 


NDER the terms of purchase, 

the Government retains owner- 
ship of the 3 foundry buildings, total- 
ing approximately 900,000 square 
feet, at the South End of the pro- 
perty. It is proposed that Auto- 
Lite maintain these properties for 
the Air Force in standby condition, 
under contract. 

kk 


IMULTANEOUSLY with the ac- 
quisition by Auto-Lite of this 





Spindle can be made 
to fit any spool or 
bobbin required. 
Photo is for a 
wardwell 

braider 

bobbin. 





STANDARD UNI - DRIVE 
WIRE WINDER 














Increase your production with this winder. Incorporates many valuable 
new features. Winds up to 10 ends on each spool. New micrometer 
variable traverse motion winds evenly between heads. No more 
hollow shaped spools or bunching of wire next to heads. Geared wind 
produces straight parallel wind which eliminates jumping of guide on 
braider latch. Starts slow. Makes possible greatly increased production. 


Over 500 of these winders in successful operation. 
You should have full information on this winder in 
your files. Please write to nearest office for particulars. 


STANDARD MILL SUPPLY CO. 
P. O. BOX 1534, PROVIDENCE, R. I. 
Plant and Offices: 1064-1090 Main St., Pawtucket, R. I. 


Southern Office: Southern Standard Mill Supply Co., Charlotte, N. C. 
New York Office: 6708 Empire State Bldg., 350 Fifth Ave., New York, N. Y. 


INCREASE 
YOUR PRODUCTION 
WITH THIS WINDER 


Main drive belts done 
away with. Traverse 
variation from 2” to 
6” between heads 
a without changing cam. 
Equipped with %” 
H.P. A.C. motor for 
110 volts, 60 cycle 
current, single phase. 











property, a lease covering the North 
Shop is being made with the Gen- 
eral Electric Company for the pro- 
duction of jet propulsion engines 
under the Government’s Defense 
Program. This permits the use by 
Auto-Lite of approximately 3,500,- 
000 square feet for manufacturing 
purposes. In conjunction therewith 
Auto-Lite will maintain and oper- 
ate all facilities for the furnishing 
of such utilities as water, power, 
and gas for the entire project. 


New Acromark Fixture Holds 
Special Shapes 


O position, clamp and quickly 
release special shapes of name 
plates for stamping them with let- 
tering or numbering, The Acro- 
mark Company, Elizabeth, N. J. has 
developed a new fixture. 
kok * 


IS fixture is adaptable to the 
holding of a wide variety of 
shapes and sizes of plates, and can 
be used in any type of press or the 
Acromarker Name Plate Stamping 
Machine. 
kk * 
T is furnished with a flange at the 
rear to fit under the stamping 
bar of standard machines or may 
be boiled into position for special 
applications. 
kk 


N operation, the special name plate 

is placed flat on the fixture when 
the front rod handle of the lever 
arrangement is lifted. Upon release 
of the rod, spring pressure holds 
the plate in position assisted by four 
small pins that move upward and 
lock the plate firmly. 


xk «x * 


A series of holes in the spring 
pressure bar permits locating 
the pins to suit the shape of the 
special plate or plates. To remove 
the plate after stamping, the rod is 
simply lifted and leaves the name 
plate free to be removed by a slide 
motion of the operator’s hand. 
kk * 


HE fixture is available in several 
sizes to suit larger or smaller 
name plates. 
kk * 
ITERATURE now available. De- 
livery, one week. 
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Wiegand Announces All-Metal 
Electric Radiant Heaters 


IGH heat intensity and utiliza- 
tion of almost the entire in- 
frared band result in a new and 
improved type of infra-red heating 
with the rugged Chromalox all- 
metal electric radiant heaters have 
been announced by Edwin L. Wieg- 
and Company, Pittsburgh. These 
glassless, glareless heaters were de- 
signed for drying, baking, preheat- 
ing and dehydrating where a longer- 
wave infra-red heat source is desired 
end where rugged, all-metal con- 
struction is preferable. 


x Rik 


HE new heater has a high-tem- 

perature enclosed type Chrom- 
alox heating element mounted in 
a rigid extruded aluminum body 
with a very efficient reflector sheet 
of highly polished Alzaked alu- 
minum, which can be easily cleaned 
or replaced if necessary. Tongued 
and grooved sides and two sliding 
captive bolts facilitate fabrication 
of heater sections into various work- 
ing patterns. 

k ok 


heating elements are mounted 
at the focus of a parabolic re- 
flecting surface, which results in 
maximum heat radiation uniformly 
distributed over the surface to be 
heated. A negligible amount of 
visible light is produced from the In- 
conel-sheathed tubular electric heat- 
ing unit which operates at temper- 
atures of 1000° to 1400°F., depend- 
ing upon wattage of the heating 
element. The user has a choice of 
wattage ratings to suit his oper- 
ating conditions and to accomplish 
the results desired. 


a 


OR more information, write Edwin 
L. Wiegand Company, 7500 
Thomes Boulevard, Pittsburgh 8, 
Pennsylvania. 
kk 


Bulletin Describes 
Improved Variable Speed Motors 


RESENTATION of new model 
U. S. Varidrive motors is made 


in a factful Bulletin just issued by 
U. S. Electrical Motors, Inc. The 


‘OCTOBER, 1948 


Varidrive, which enables a machine 
operator to obtain infinite speeds, 
is shown in natural colors in dif- 
ferent capacities. This 16-page Bul- 
letin is attrectively compiled and 
shows in dramatic form how a 
variable speed motor can be ap- 
plied to countless operations, to 
reduce operator fatigue and appre- 
ciably increase production. Interest- 
ing graphs and illustrations show 
new ways in which variable speed 
can be used with savings in man 
hours and in obtaining better pro- 
duction. A diaphanous view of the 
Varidrive shows its operating prin- 
ciple. Supplementary drawings de- 
tail major improvements in design. 


A copy of this Bulletin may be ob- 
tained by writing to U. S. Electrical 
Motors, Inc., 220 East Slauson Ave., 
Los Angeles 54, Calif. 





TO WIRE MILL MEN 
Have you considered joining 
the Wire Association? You are 
cordially invited to become a 
member. Dues are $15.00 a 
year, which includes ,a_ sub- 
scription to WIRE & WIRE 
PRODUCTS and a copy of the 
Annual Buyers Guide. 


THE WIRE ASSOCIATION 
300 Main St., Stamford Con.. 
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PRODUCTION PROVEN 
TUNGSTEN CARBIDE DIES 





Your Carbide Requirements 


Receive Expert Engineering Service 


by Thoroughly Trained Personnel 


COMPLETE CARBIDE SALES & SERVICE 


Quotations Furnished on Request 








WRITE FOR OUR NEW EXTRUSION 
DIE CATALOG #EC 448 








EASTERN CARBIDE C ORP. 


909 MAIN STREET 


NEW ROCHELLE, N. Y. 


Telephone: New Rochelle 2-6630 
Eastern Distributors for Wendt-Sonis Carbide Cutting Tools 











Material Handling Trucks in the 
Wire Mill 


O constantly recurring tasks of 
transport, involving (a) the 
movement of coils, or small reels, 


of wire from the warehouse into ment, are performed in a _ west- 
the production line and, (b) move- 
ment of huge 
wooden reels of wire rope, from 


factory floor into warehouse, or in- ployed by the company for these 
to freight cars for outward ship- 


ern wire rope plant by means of 
six-foot-diameter storage battery-powered industrial 
trucks. Such trucks have been em- 


purposes since 1933 and perform 





Fig. 1— Storage battery-powered, lowlift platform truck, with rated load 
capacity of 4,000-Ib., transports 61 coils of wire — (approximate weight of 
load 7,500-lb.) — from storage area into production line at wire rope plant. 
Western firm, where above picture was taken, has used battery-powered 
industrial trucks for more than 15 years in its factory and warehouse 
operations, with no reported mechanical faiiures despite iooquent aucescive 

* 


weight lifting-and-transport demands made upon them. 


Fig. 2— Reels of wire, used in manufacture of wire rope and cable, are 
transported by battery-powered lowlift platform truck on a special type of 
four-wheeled “‘live’’ skid, which will be placed adjacent to strand spinning 
machines. * * * * * * 
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HUGHESVILLE MACHINE & TOOL CO. 
54 ACADEMY STREET 
HUGHESVILLE, PA. 

‘Phone: 129-A 








HUGHESVILLE MACHINE & TOOL COMPANY 


Hi-Sfficiency 
Standard and Special 
Wire Machinery 


THOMAS S. HUGHES 
35 ADMIRAL ROAD 
TORONTO 5, ONTARIO, CAN. 
‘Phone: Randolph 6041 
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their duties with ease and facility, 

despite the fact that some of the 

wooden reels with their content of 

wire rope weigh 19,500-lbs. or more. 
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E, work of handling and moving 
material at this plant is divided 
between two battery-powered in- 
dustrial tractors, and two lowlift 


platform trucks. The latter are of 


4,000-lb. capacity, and to them falls 
the bulks of the “pick-up, move 
and deposit” operations. Although 
rated to be of two-ton capacity, the 
little trucks at times lift and move 





Fig. 3. — “Bucking” 


warehouse by means of a storage battery-powered tractor. 


Movement of 


a 19,500-Ib. reel of wire rope from factory floor to Fig. 4. — A 30-foot ramp, with a rise of 42 feet in its length, presents 
no difficulty in moving reels of wire rope from production floor to ware- 


these six-foot diameter reels over 300 foot distance, including steep 30-foot 
ramp, is performed in less than five minutes. Tractor operator rolls these 
reels much as a child would roll a hoop, and negot ane 90- degree tame 


house at th:s Western wire rope plant, when storage battery-powered tractor 
— (shown above) —is used. Tractor’s operator “bucks” the huge reel 
with front of his machine, and huge 19,500-lb. load responds like a child’s 


without appreciable slow-up of forward movement. hoop. Battery-powered industrial trucks have been used at this plant for 
more than 15 years and management reports that despite excessive work 
demands made on equipment eas has never been bad “down time” due 
to mechanical failure. * * 





Maintenance COSTS LESS 


with NUKEM 


PICKLING TANKS 


The sound, acid-proof construction employed 
Nukem pickling tanks results in installations 
which give fine, trouble-free service for years. 
Each tank is designed to meet the specific condi- 
tions for which it is to be used. As a result, 
maintenance costs are reduced to a minimum, 
and long, trouble-free service is the rule. 


A wide range of acid-proof cements and acid- 
proof brick enable NUKEM to meet any acid-re- 
sisting or corrosion problem. NUKEM engineers 
have the “know how” to design and build pickling 
tanks to meet the most exacting conditions. 
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Write for information. 





CORPORATION 
117 COLGATE AVENUE, BUFFALO 20, N. Y. 
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skid-loads of wire, of a total weight 
of as much as 7,200-lbs. 


rf know that this weight is 

greater than that at which 
the trucks are rated,” the plant 
superintendent said recently, ad- 
ding, “and we realize that it is not 
good practice to call upon a piece 
of machinery to operate beyond its 
‘performance-guarantee’, but our 
practice in overloading is dictated 
by necessity. At intervals we have 
to supply material in quantity with- 


in a specified period, hence we call 
on our trucks to carry loads if ex- 
cess of their rated capacity.” He 
went on to explain that such “over- 
capacity” movement is the excep- 
tion rather than the rule, but that 
the battery-powered truck equip- 
ment “has never failed in perfor- 
mance” when called upon for such 
service. 


OVEMENT of the heavy reels, 
at one time, was done by 
means of a_ special four-wheeled 








unassembled. 





all Metal 
WIRE SPOOLS 


Light weight, all-steel, lithographed. 
5", 6%", and 10%” diameter ends. 


Ends and traverses may be shipped 





We also produce spoo!s for fine and magnet wire. 





J.L. CLARK MANUFACTURING CO. 





600 23rd AVENUE e 





ROCKFORD, ILLINOIS 





reel-carrying trailer, hauled by a 
battery-powered tractor. This trailer 
also was powered by the stor- 
age batteries that powered the 
tractor. Within the last few years, 
however, use of the trailer has been 
abandoned in favor of “bucking” 
the reels along the floor by means 
of the tractors, much in the man- 
ner in which a child rolls a hoop. 


Sa, Ga: ¢ 


HE forward end of each tractor 

has been reinforced with heavy 
metal plates. Three oval-shaped rol- 
lers have been installed in the for- 
ward plate of one tractor. This per- 
mits of greater ease of operation in 
performing the “bucking’ operation. 
The plate, or the roller bearing ac- 
cording to the respective tractor, is 
pushed against the periphery of the 
cable reels, the latter rolling ahead 
of the tractor. 
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N movement from the factory floor 

to the warehouse area a ramp, 
with a rise of 4% feet in 30, is 
negotiated. At the head of the ramp 
there is a 90-degree turn to permit 
access to the warehouse area. The 
tractor’s operator made this turn 
by pushing against one side of the 
reel and spinning it on its axis for 
further forward movement. So ad- 
ept have the operators become in 
this procedure that the distance 
from factory floor to warehouse — 
some 300 feet, including three door- 
ways, four 90-degree turns and the 
ramp — is covered in less than 
five minutes. 


ie Sale . 


HE same practice is following in 
loading box cars, the tractor 
pushing the reel from the loading 
platform into the car and position- 
ing it. The reels are chocked in 
place to prevent shifting in transit. 
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P Hes coils of wire handled by the 
platform trucks are carried on 
skids. These are provided with end- 
guards, and carry an average of 
between 50 and 60 coils to the 
skid-load. The smaller metal reels 
of wire, each weighing between 
225 and 275 pounds, are carried on 
a special type of four-wheeled, or 
“live” skid. Approximately 18 reels 
are carried in one load. 
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New Specifications for 
Arc-Welding Electrodes and 
Plastics 


Electrodes 


NDUSTRIAL users of arc weld- 
ing will be interested in the four 
specifications for arc-welding elec- 
trodes recently completed by the 
Committee on Filler Metal, jointly 
sponsored by the American Welding 
Society and the American Society 
for Testing Materials. 
k ok * 
HE Tentative Specifications for 
Mild Steel Arc-Welding Elec- 
trodes and Tentative Specifications 
for Low-Alloy Steel Arc-Welding 
Electrodes represent a division of 
the old Tentative Specifications for 
Iron and Steel Arc-Welding Elec- 
trodes. The mild steel specifications 
include all classifications in the E60 
series generally intended for weld- 
ing mild steel. The low-alloy spe- 
cifications include all classifications 
in the E70, E80, E90 and E100 
Classifications intended for welding 
low-alloy steel and generally con- 
taining suitable alloying elements 
to match the analysis and proper- 
ties of these low-alloy steels. Classi- 
fications have been added in both 
specifications to cover the so called 
“low-hydrogen” electrodes. Another 
innovation in these specifications 
which should make them much 
easier to use is the rearrangement 
of specification requirements so that 
all provisions concerning “classifi- 
cation and acceptance” such as test 
results, standard sizes and lengths, 
and packaging have been grouped 
together. The details of testing have 
been similarly grouped together. By 
this separation of requirements, the 
user can more readily determine 
the classification best suiting his 
needs, without having to turn pages 
back and forth as was necessary 
under the old arrangement where 
each requirement was given directly 
followed by the details of test in- 
volved. 
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ACH specification contains a 

Guide to the Classification of 
Electrodes as an appendix. This 
guide was first introduced in the 
1945 edition and was very well 
received. The information is in- 
tended to supplement the specifica- 
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tions and provide the user with 
information which will further assist 
him in determining the classifica- 
tion which will best suit his needs. 


a ate 


HE Tentative Specifications for 
Corrosion-Resisting Chromuim 
and Chromium-Nickel Steel Weld- 
ing Electrodes first issued in 1946, 
have been expanded so that 40 clas- 
sifications, covering over 85 percent 
of the stainless electrodes used now 
are included. There are ten series 
of four classifications each, includ- 


ing E308, E309, E310, E316, E317, 
E330, E347, E410, E430 and E502, 
which parallel the base metals of 
similar AISI number. The require- 
ments have been rearranged as de- 
scribed above, and a Guide to the 
Classification of Electrodes is in- 
cluded. 


4 KX 


HE Tentative Specifications for 
Copper and Copper-Alloy Metal- 
Are Welding Electrodes is the first 
in a series of specifications to be 
issued for copper and copper-alloy 











For CLEAN annealing, copper brazing, 
silver soldering in Controlled Atmosphere 


C. |. HAYES, INC. 





1926 — pioneered the first practical controlled 


TODAY — providing the most advanced types of controlled-atmosphere furnaces 


“CERTAIN CURTAIN™ 
ELECTRIC FURNACES 








The famed “Certain Curtain” control conquered the most 
difficult atmospheric problems in high speed steel treat- 
ing. These same patented methods are available in 
equipment expressly designed for clean annealing, copper 
brazing and silver soldering at temperatures up to 2000°F. 
Conveyor and batch types. Additional external atmosphere 
generator available. “Certain Curtain” equipment dis- 
sociated ammonia or hydrogen assuring the utmost in 
economical protection for every operation. 


AVAILABLE ALSO IN CONVEYOR 
AND IN VARIOUS CAPACITIES 


Write for “CATALOG 108" 
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filler metal. Following the standard 
pattern of requirements and ar- 
rangement it includes classifications 
for copper, phosphor-bronze, cop- 
per-nickel, copper-silicon and alu- 
minum-bronze materials. Arc weld- 
ing of these copper alloys has in- 
creased considerably and these new 
specifications are expected to meet 
the need for suitable clessification 
of the filler metal used. The Guide 
in these specifications should be 
specially helpful. 
kk 


NDIVIDUAL copies of all of the 

above specifications are available 
from either the American Welding 
Society, 33 West 39th Street, New 
York 18, N. Y., or The American 
Society for Testing Materials, 1916 
Race Street, Philadelphia 3, Pa., at 
25 cents each. 


Plastics 


E new method of Measuring 
Shrinkage from Mold Dimen- 
sions (D 955) will provide a reliable 
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- Our answer to this and similar inquiries is the 
gw ¢xtensive research program now being con- 
ducted by NOPCO* LABORATORIES to effect 
improvements in NOPCO'S Wire Drawing Compounds. 


These improvements include (1) changing the structure of the fats and 
oils in these compounds, thus enabling them to create a stronger bond 
between metal and lubricants . . . and (2) the production of more stable 


fatty compounds. 


NOW IN PRODUCTION. These special research projects supplement 
rather than supplant NOPCO’S regular activities in the production of 
metal working products. NOPCO Wire Drawing Compounds are avail- 


able now. 


Wire Manufacturers: 


*Reg. U.S. Pat. Off. 


Perhaps we can an- 
swer your wire draw- 
ing problem. Write us. 
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method for comparing the results 
on plastic materials, and the pro- 
cedure is intended to cover batch- 
to-batch uniformity in initial shrink- 
age. The new Tentative Recom- 
mended Practice for Molding Spe- 
cimens of Amino Plastics (D 956) 
provides a method for which there 
has been a demand from both con- 
sumers and producers of these ma- 
terials. Requirements are given for 
impact, flexural, and water absorp- 
tion test specimens, etc. The new 
Recommended Practice for Deter- 
mining Mold Surface Temperature 
of Commercial Molds for Plastics 
(D 957) is intended for determining 
the temperature at a specified point 
or points on the surface of the 
cavity and plunger of a commercial 
mold for plastics. By determining 
the temperatures at as many points 
as deemed necessary, the over-all 
temperature condition of the sur- 
faces can be determined. The other 
new Recommended Practice D958 
covers two optional procedures for 
determining the temperature con- 
dition of standard A.S.T.M. molds 
for test specimens of plastics by 
means of either a thermometer or 
a pyrometer. 


a ee 


EVISIONS in the Test for De- 

formation of Plastics Under Load 
(D 621) include the addition of a 
section on the significance of the 
test, a new section covering a limit- 
ing value of deformation, and other 
changes bring the requirements in 
line with best current practice. 
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Sue new Tentative Method of Test 
for Bond Strength of Plastics 
and Electrical Insulating Materials 
(D 952) has important application 
in the evaluation of ply adhesive 
strength of sheet plastics and elec- 
trical insulation. It is applicable to 
such materials as laminated phenol- 
ics, laminated melamine with glass 
fabric base, and vulcanized fiber. 


The Best of Everything for 
Metallizing 


HE Metallizing Engineering Co., 

Inc., 38-14 30th Street, Long 
Island City 1, New York, announces 
a new catalog of its complete line 
of metallizing equipment and sup- 
plies under the above title. 
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INCE its founding, METCO has 

aimed at giving the users of 
metallizing equipment one source of 
supply for all their metallizing 
needs. That ideal has now cul- 
minated in the printing of this new, 
useful and easy-to-read eight page 
catalog, which gives a most com- 
plete listing of metallizing equip- 
ment, accessories and supplies. In 
it will be found described metal- 
lizing guns for every purpose, air 
and gas controls, spray booths and 
dust collectors, blast machines and 
nozzles, and air compressors to give 
you clean, dry air. Each piece of 
equipment is illustrated. There is 
also a description of each of the 
special METCO metallizing wires. 
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EE new accessories are in- 
troduced. (1) A Wire Control 
and Straightener Unit to increase 
spraying speeds and reduce wear 
on the gun. (2) A Gas Flow Meter 
Unit, the first of its kind, to assure 
maximum efficiency, higher spray- 
ing speeds and greater gas savings. 
(3) An Air Control Unit that as- 
sures properly controlled air pres- 
sures. 


x “*&. 


OU will find these new acces- 
sories and the complete line of 
METCO Equipment, Accessories, 
Wires and Supplies in Catalog 401. 
You are invited to write for a copy. 


New Booklet is “First Aid” 
In War on Corrosion 


O help industrial designers, en- 

gineers, and buyers cut the cost 
of important machine components 
and accessories, about 200 standard 
products for corrosive and high tem- 
perature service are listed in a new 
catalogue by The International Nick- 
el Company, Inc. Checked by man- 
ufacturers of each item, this new 
“Standard Specialties” catalogue is 
the first complete compilation of 
products made of Monel, Nickel or 
Inconel and available economically 
from stock or from standard designs. 
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MONG the hundreds of “Stand- 
ard Specialties” described and 
illustrated under 47 general clas- 


OCTOBER, 1948 


sifications are balls, floats, nails, 
bolts, pickling slings and _ hooks, 
thermostat parts, thermocouple pro- 
tection tubes, pipe and pipe fittings, 
gaskets, valves, cathodes, grease 
fittings, tags, woodruff keys, wire 
rope, and vibration isolators. 
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OPIES of this “Standard Spe- 
cialties” catalogue are offered 

to industrial purchasing agents, en- 
gineers, product designers, and other 
executives concerned with purchase 
and product specification, through 


don’t miss 






THREE PHASE 


WELDING 


at the Metal Show 


The International Nickel Company, 
Inc., 67 Wall Street, New York. 
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New Hand-Operated Degreaser 
With Quick-Conversion Heating 


NNOUNCEMENT of the new 

“625” Degreaser — a two-dip 
hand-operated unit designed for ra- 
pid, safe and thorough cleaning of 
medium-size metal parts of all kinds 
in machine shops, production, as- 
sembly, and maintenance depart- 
ments — has just been made by 








factor. 


If you can’t attend 
the show, write for 
literature. Sciaky 
Bros., Inc., 4923 
West 67th Street, 






A “must” on your list of things to see at Philadelphia 
is Sciaky THREE-PHASE resistance welding. You'll 
see how it’s possible to weld aluminum, brass, multi- 
ple cross wire jobs, etc., with ordinary power facili- 
ties—because it requires only “4th the current used 
by conventional welders. Other advantages include: 
balanced three phase load at better than 85% power 
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Detrex Corporation, 
Michigan. 


Detroit 32, 


ee le 


S unit can be heated by steam, 

gas or electricity, whichever is 
most practical at the particular time 
and location. It can also be fur- 
nished for combined gas-and-steam 
or gas-and-electric heating. A most 
important and unique feature of 
this new design of equipment is 
the standardization of main body 
construction so that it can be quick- 
ly converted from one type of heat- 
ing to another where seasonal 
changes in heating method give 


added economy, or convenience. 
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E degreaser employs the im- 

mersion-solved-vapor degreasing 
process originated by Detrex some 
years ago and used in many thou- 
sands of manufacturing plants where 
rapid, low-cost cleaning is the goal. 
It removes grease, oil and similar 
materials many times faster than 
other methods, and leaves all sur- 
faces, external and internal, thor- 
oughly clean and dry. To operate, 
the parts are simply lowered into 
boiling solvent, transferred within 





What’s your problem? 
Molybdenum? 


Fine Wire? 


Tungsten? 










Problem 1 






one-pound package . . 
enamelled to his specifications. 


MR. N. AMMELLING needed 339,000 feet of .001 
enamelled copper wire. He called North 
American Philips and in good time received a 
. his 64 miles of wire 


3 Problem 2 


the machine to a cool solvent 

rinse compartment, and after a few 

seconds, they are removed through 

the solvent vapor zone. The Perm- 

A-Clor solvent used is non-flam- 

mable, and cannot burn or explode. 
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HIS degreaser is of all-welded 
construction, fabricated from 10- 
gauge steel plate and _ reinforced 
with structural steel. All interior 
surfaces are protected with a molten 
zine coating which is sprayed on 
after fabrication. It is also available 
built of life-time, corrosion-resistant 
nickel-steel. Production czpacity is 
rated at 1000 Ibs. of steel parts per 
hour. Floor space occupied is about 
10 sq. ft., and the net weight is ap- 
proximately 500 Ibs. 
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URTHER details and specifica- 
tions are available on request 
from Detrex Corporation, Industrial 
Division, Box 501, Detroit 32, Mi- 
chigan. 
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New Plater’s Computer 
new Jernstedt Plater’s Com- 


/ \ puter, the simplified and im- 


proved 1948 model, has been de- 
veloped, which is available from 
The firm of AL LOYS & AL UMINUM were in urgent the Hanson-Van Winkle-Munning 


need of fine aluminum and aluminum alloy 
wire for a delicate production job. Fine Wire 
Headquarters assured them that it was no 
problem at all. The order was placed, the 
Fine Wire delivered, and it performed to the 
complete satisfaction of all concerned. 


Company, Matawan, N. J. 
kK ok ok 
HE new Jernstedt Computer does 
for the plater what a slide rule 


does for the engineer. In a few 
seconds, the user can determine: 





(1) Plating time required to. deposit a 


Problem 3 


MR. MUST B. PLATED, who required metal-clad 


wire for a specific application, phoned 
Fine Wire Headquarters. We supplied the 
base material to provide the physical char- 





acteristics desired, and plated it to meet his 
exacting specifications for special surface 


qualities. 





HY not call Fine Wire 
Headquarters when you 
have a question about fine 
wire? We can't do the im- 


possible, but we can do lots of- 


things that can bring you the 
right fine wire for the job. So— 


the answer— 








when you have a problem on 
Fine Wire, Tungsten or Molyb- 
denum wire, phone or write to 
North American Philips, makers 
of NORELCO Fine Wires, and 
ELMET Tungsten and Molyb- 
denum products. 


NORTH AMERICAN PHILIPS COMPANY, INC. 
Dept. XY-10, 100 East 42nd Street, New York 17, N. Y. 


Export Rep. Philips Export Corp. 


100 East 42nd St., New York 17, N. Y. 
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given thickness of any metal. 


(2) Current density required to produce 
a deposit of given thickness. 


(3) Thickness of deposit resulting from 
an established plating time at a 
known current density. 

(4) Usual cathode efficiencies of all 
modern electroplating solutions. 


(5) Ampere minutes per square foot to 
deposit .0001” of all commonly used 
sclutions, at usual cathode effi- 
ciencies. 


(6) Temperature conversion scale, de- 
grees Fahrenheit — degrees Cen- 
tigrade. 


ee 


HE Computer measures only 

61%4” x 114” and comes in an at- 
tractive vinyl carrying case. The 
selling price is only $2, a figure 
made possible by volume production 
and improvement in manufacturing 
technique. 


WIRE 








3 


New Testing Machine 
Announced 


new type of horizontal tensile 

testing machine, especially de- 
signed for long specimens of rope, 
wire, cable, chain, belting and flexi- 
ble tensional materials of any de- 
sired length is being introduced in 
industrial testing laboratories. 


eer AY . 


N important feature of this ma- 
chine is its unlimited stroke 
within the maximum distance of 25 
ft. between grips, which permits 
high elongations. This is accom- 
plished by means of a two-screw 
carriage drive. Screws on each side 
of the main frame of the machine 
are driven through speed reduction 
gears by a 10-hp electronically con- 
trolled, variable speed, direct-current 
motor. Driving speeds of 3/8 in. to 
18 in. per minute can be maintained 
accurately in either direction of 
movement of the carriage by means 
of the electronic control. A strain 
rate pacing disk on the dial of the 


indicator permits operation at con- 
stant rate of loading if desired, in- 
stead of a constant rate of elonga- 
tion. At least 6 in. per minute is 
available at full load. 


S on nearly all testing machines 
menufactured by the Baldwin 
Locomotive Works, the well-known 
Emery hydraulic cell is the load 
sensitive element. A compression 
load is applied to the Emery cell 
by means of a yoke around the cell 
from the stationary head which 
pulls against the main frame of the 
machine. A standard Tate-Emery 
indicator takes the hydraulic pres- 
sure in a Bourdon tube that is re- 
strained from deflecting by a pneu- 
matic system sensitive to air pres- 
sure changes that occur when the 
Bourdon tube moves a baffle plate 
over an air jet. A pressure sensitive 
bellows in the pneumatic system re- 
strains deflection of the baffle and 
Bourdon tube through an iso-elastic 
spring and thereby activates the in- 


dicator hand with the resulting ex- 
tension of the highly accurate spring. 


x7 x oe 


HREE load ranges are provided 
on the rope testing machine: 0 

to 6000 lb., 0 to 24,000 lb., and 0 to 
120,000 lb., each being read to an 
accuracy of % percent on a 66-in. 
scale on the indicator dial. The driv- 
ing motor is controlled by the oper- 
ator by buttons at the indicator cab- 
inet where he can watch both test 
specimen and indicator dial. Satis- 
factory measurements of both speci- 
mens and their elongation can be 
made by measuring tape. However, 
an extensometer and recorder can 
be added whenever they may be re- 


quired. 
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ready for shipment to one of the country’s largest steel 
plants. These pickling hooks are lightweight but tough 
. .. designed to handle loads as heavy as 3,000 to 5,000 
pounds, easily and safely. Weldco hairpin hooks with- 
stand hot pickling acids, too; in fact, they’re more corro- 
sion-resistant—more durable—than many heavier hooks. 

Weldco pickling hooks are made of Monel, and can 





LIGHTWEIGHT HOOKS 





for HEAVY-DUTY SERVICE 


WE LD ( 0 HAIRPIN 


HOOKS SPEED UP YOUR 

PICKLING AND MATERIAL 

HANDLING OPERATIONS 
& 


be furnished in various other alloys. Put these 
sturdy, lightweight hooks to work in your 
plant—then watch your pickling and material 
handling costs go down. 








OTHER WELDCO PICKLING PRODUCTS 
Include Pickling Crates, Baskets, Chains, Jets, 
Scrubbers, and Mechanical Picklers 


WRITE FOR FREE CATALOGS 








THE YOUNGSTOWN WELDING & ENGINEERING COMPANY 


3700 OAKWOOD AVENUE 


YOUNGSTOWN 9, OHIO 
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Norton Company Starts 
Work in New Plant 


HE Norton Company, Worcester, 

Massachusetts, dedicated a new 
$4,300,000 manufacturing plant in 
a private ceremony on August 30th. 
Over 602 feet long and 320 feet 
wide, containing approximately 5 
acres of manufacturing space on 
one floor, the building is the largest 
in the world for the manufacture 
of grinding wheels. 

k* wk * 


building was especially de- 
signed and constructed to house 


* radically improved Process of Airplane View — New Norton Grinding Wheel Building in left foreground amd rest 
grinding wheel manufacture — a of plant in background. * * * * * 


process which enables wheels to ; ; , 
be made to new standards of pre- ventions involved, delivered the presented him with the ten mil- 


cision in dimensions and balance Opening dedicatory address on the lionth grinding wheel made by the 
with a degree of uniformity pre- Subject of “A Vision Becomes a pew process. This process was ori- 
viously considered impossible in a Reality”. He then turned the new ginally envisioned by Mr. Jeppson 
vitrified product. plant over to Milton P. Higgins, 2. 2 method which would not only 

; president. Mr. Higgins gave the make grinding wheels faster, but 





kk ‘omen 
dedication address. chee 

EORGE N. Jeppson, chairman better. His ideas were turned over 

af the toard of The Norton x * * to Norton development engineers 

Company, who started this develop- JN turning over the new plant to who declared Mr. Jeppson’s sug- 

ment and participated in the in- Mr. Higgins, Mr. Jeppson also gestions basically sound when they 





¢ * 
A STURDY Wedge 
Grip built to stand- 
ard specifications 
and to withstand 
harder - than - aver- 
age useage. Replacement jaws 
fit perfectly. The S & S rugged, 
pyramidal tooth design is reen- 
forced for strength and to re- 
duce slippage. All teeth are 
specially cut and with a hard- 
ness for long life on high carbon 
wires. Jaws for nearly any type 
puller used in the wire industry 
are available from stock. 


wine puuers e weoce cries « QYOGREN TOOL AND MACHINE Co., INc. 


JAWS FOR ALL MAKES OF PULLERS . : 
AND TESTING MACHINES @ CAGE Tools for The Wire Industries 
ROLLERS @e SWAGING HAMMERS e 


es ee WE SOS «16 eee Sraees, AUBURN, MASSACHUSETTS 
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were able to produce grinding 
wheels experimentally in hours in- 
stead of days and with a degree 
of uniformity that previously had 
been considered impossible. 


KOR: 


OTAL cost of Plant 7 was esti- 

mated by company officials at 
$4,300,000, of which $1,800,000 was 
for the building alone and $2,500,000 
for equipment. The building lends 
itself to straight line production 
and parallel manufacturing lines 
have been set up throughout the 
602 foot length of the new plant. 
Abrasive grain and bond are brought 
into one end of the building and 
the various production steps take 
place in quick succession. A rad- 
ically new feature of each pro- 
duction line is the continuous elec- 
tric firing of grinding wheels in 
specially designed kilns. Modern 
conveying equipment has been ex- 
tensively used to hold handling to 
a minimum. The building, the 
largest in the world for producing 
grinding wheels, not only houses 
the production equipment but also 


a cafeteria, hospital, offices for the 
supervisory personnel, and modern 
lockers and washrooms. 


Lindberg To Have Heat 
Treating Plant 


A new custom heat treating plant 
now under construction in St. 
Louis, Missouri will be opened by 
Lindberg Steel Treating Company 
on or about November 1, accord- 
ing to an announcement by L. A. 
Lindberg, president of the company. 


kK. 2% 


HE new building located at 650 E. 
Taylor Ave. will have 6000 
square feet of floor space and will 
house 14 new heat treating furnaces 
including 3 furnaces for toolroom 
tempering, 2 pit type for production 
tempering and aluminum and non- 
ferrous heat treating, 1 for produc- 
tion nitriding, 2 for tool room hard- 
ening, 1 for high speed hardening, 2 
for production hardening and 3 pot 
type for hardening in molten salts 
or lead. New equipment for induc- 


tion hardening and flame hardening 
is also being installed. Modern 
quenching equipment will include 
units for quenching in oil, brine, 
or molten salt. Protective atmos- 
phere for hardening furnaces will 
be supplied by a 1500 C. F. H. endo- 
thermic type atmosphere generator. 
A metallurgical control laboratory 
will be located in the office section 
of the building. 


IS is the second branch plant 

established by Lincberg in the 
last two years. The first was opened 
early in 1947 at Rochester, New 
York. The main plant is located 
in Chicago. 


Cowles Detergent Company 
Announces Change In Name 


T a special meeting held in 
Cleveland, Ohio on August 
16th, the stockholders of The Cowles 
Detergent Company approved a re- 
solution changing the firm’s name 
to Cowles Chemical Company. 





Sales Engineers in 
Principal Cities. 


Standard Sizes from 
Sizes and Shapes Made to Order. 








G 


325 to 4.000. Specia 


WILLEY’S SIZING, EXTRUSION AND 
WIRE DRAWING DIES 


They are made from a specially developed grade of Tungsten 


Carbide having those characteristics needed for dies—free- 
dom from porosity, great abrasion resistance and the ability 


to take a polish equal to that of diamonds. 


FOUR CLASSIFICATIONS OF WILLEY‘S DIES 











A. Blank and rough cored nibs. 

B. Rough cored dies (cased). 

C. Semi-finished, rough drilled dies (cased). 
D. Finished dies, ready for use. 


WRITE FOR NEW CATALOG 30 





1342 W. Vernor Highway 


Gives full information cn Willey’s Dies in addition to other 
standard tools. 


WILLEY’S CARBIDE TOOL CO. 


NYO) avi 6 0.0 0 O) en La 0 a a i 





Detroit 1, 


Michigan 
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N making the announcement, Mr. 

Edwin Cowles, President of the 
Company, stated: “A change in the 
name of the Company seemed ad- 
visable because the business of the 
Company is becoming increasingly 
diversified and is no longer re- 
stricted to detergents, which are a 
specific class of chemicals. Since 
the Company is largely engaged in 
manufacturing and selling a varied 
line of chemicals, it seems proper 
to change the name to Cowles 
Chemical Company.” 


OR = 


OUNDED in 1885, the Company 

has long been active in the man- 
ufacture of industrial chemicals and 
detergent silicates as well as spe- 
cialized detergents for the laundry 
and metal cleaning industries. The 
change in the Company’s name is 
indicative of its continued further 
expansion in other industrial chem- 
ical fields. 


* *— * 
O change in ownership, manage- 


ment or policy is involved in 
the change of name. 








Quickly and Economically 
Finished to Perfection with 


HY PRE Z conounos 


Hyprez produces a perfect, lasting polish on Tungsten- 
carbide Dies, Tools, and Wear Parts — quickly, 


economically. 


Fast cutting, clean, virgin diamond powders, very 
accurately graded, are uniformly suspended in a 
patented compound base; which will not fly off tool 
or die; and which remains stable and uniform at all 


normal temperatures. 


Hyprez is a scientifically balanced product to match 
your finishing skill — available in 24 engineered 


standards. 
grade for a complete and perfect job. 


We will gladly recommend the proper 





Supplied in fully color-identified dust- 
proof cartridges and sturdy applica- 
tor or in substantial container for 
conventional use, if preferred. 


HYPREZ DIVISION 


ENGIS EQUIPMENT COMPANY 


431 SOUTH DEARBORN STREET e CHICAGO 5, 


ILLINOIS, U.S.A. 
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Kelly Award To Be Made 
At AISE Convention 


HE Kelly Award was again 

the feature trophy of the Iron 
and Steel Convention held Sep- 
tember 28th through October Ist 
in the Cleveland Public Auditorium. 
Made annually by the Association 
of Iron and Steel Engineers, the 
award is presented to the authors 
of the three technical papers judged 
to be of greatest value in the ad- 
vancement of engineering or oper- 
ating practice in the iron and steel 
industry. The award carries with 
it cash prizes of $300, $200 and $100, 
and is open to anyone directly em- 
ployed in the iron and steel indus- 
try, regardless of membership in 
the asscciation. 


New Plant for Bethlehem 


HE supply situation in the fast- 
ener field may be eased slightly 
with the opening of a new nut and 
bolt plant in Seattle by Bethlehem 
Pacific Coast Steel Corp. The Seat- 
tle unit, costing $500,000, will pro- 
duce approximately 10,000 tons an- 
nually and will up Bethlehem Pa- 
cific’s total bolt and nut output to 
30,000 tons a year. 


RODUCTION is integrated from 

steelmaking to packaging of bolt 
and nut products. Equipment in- 
stalled for the new unit includes 
heading, threading, nut-making and 
tapping machinery. Production line 
technique in producing hot-forged 
and cold formed bolt and nut items 
is followed. Die and moving parts 
for the machines are made in the 
new plant’s machine shop. 


ACILITIES have been designed 

for production of several spe- 
cialty items. These include silo 
rods, wooden conduit bands, founda- 
tion bolts, special agricultural ma- 
chinery bolts, salmon trap staples, 
railroad specialties and plywood 
bolts. Bethlehem Pacific also man- 
ufactures bolts and nuts at Los 
Angeles and San Francisco. 


WIRE 








Transformer With Expansion Tank 


HE Eisler Engineering Co., Inc., 

Newark, New Jersey, special- 
izing over 27 years in the man- 
ufacture of all types of Transform- 
ers up to 400 KVA and 15,000 volts, 
just put on the market an oil-in- 
sulated, self-cooled type transformer, 
shown in the accompanying illus- 
tration, provided with an expansion 
tank, the purpose of which is to 
maintain the transformer oil as long 
as possible in good condition. 

x * * 


N general, this transformer is built 

by mounting one tank directly 
on the cover of one standard O.1.8.C. 
transformer of the proper size by 
means of structural steel supports. 
This expansion tank, also known 
as “oil conservator”, is connected 
with the main tank of the trans- 
former, about half filled with the 
transformer oil, and provided with 
a gauge to indicate the oil-level, 
a ventilating breather and neces- 
sary filler and clean-out holes (not 
visible in the view). 


IR residues, vapor and con- 
densed moisture are collected 
in the expansion tank, thus leaving 





Hicker Engineering Co 
Mower, 3. UL A 





Eisler Transformer with Expansion Tank. * 


the insulating and cooling proper- 
ties of the transformer oil, circu- 
lating through the coil windings, 
undamaged. These impurities can 
periodically be removed from the 
expansion tank. 
x * x 

he bent steel pipe bolted on the 

transformer cover and connected 
with the transformer oil room is 
normally tightly shut by a pressure 
relief diaphregm. It is a safety de- 
vice releasing the undue pressure 
inside the transformer through the 
suddenly burst diaphragm in case 
of any accidental occurrence. The 
illustrated transformer is a 100 
KVA, three-phase unit of special 
design and was recently supplied 





for an important hospital instal- 
lation. 
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Qu aLit® 


The appearance, production and cost of your prod- 
uct is greatly influenced by the quality of wire used. 
Let Laclede engineers and metallurgists aid you in 
developing wire specifications to fit your exact need. 


Wire for All Needs 


All Grades and Finishes 
Bright or Black Annealed 





High Carbon Spring 

Low Carbon Bright Basic 

Tinned, Galvanized 

Copper Coated — Liquor Finishes 
Sizes: .007 -.50 Dia. 

Coils, Spools, or Cut Lengths 
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Machinery for 
SPOOLING AND COILING WIRE 


We have helped improve efficiency of many companies 
through use of our modern designs. Write us your problems 


and our representative will be glad to try to help you. 


Recently we completed the design and construction of a semi- 
automatic coiler (the wire is fed continuously to alternating 


heads) for use on soft wire. Ask us about it. 


BOYD - FIDELITY SPOOLERS 
CHARLES P. BOYD CORPORATION 


1434-38 Callowhill St. Philadelphia 30, Pa. 




















THE DRIVE FOR SCRAP— 
DON'T LET IT LAG 


Although the wire industry’s drive for scrap has borne good fruit, it is still 
important that the pressure be kept on by wire mills and wire product fabricators. 


Scrap should be sorted and shipped with promptness and regularity to facilitate 
both its availability and ready utility. The continued cooperation of everyone in 
the industry is earnestly urged. 


The threat of war hangs over us like the sword of Damocles; one of the best 
ways to avoid it is to increase our strength through higher steel production — to 
which scrap contributes. 

This request to provide scrap for the making of steel applies to small as well 


as large concerns, for the flow of scrap from the many small shops, in the aggre- 
gate, can produce large results. 


THE WIRE ASSOCIATION 


Richard E. Brown, Executive Secretary 


300 MAIN STREET STAMFORD, CONN. 
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Wire Drawing Reseach in the 
British Iron and Steel 
Research Association 


(Continued from page 907) 


it is hoped that this outline of the 
work already under way will be of 
some interest to American workers 
in this field. 


REFERENCES: 


. Iron and Steel Institute Bibliographical 
Series No. 13. 


2. J. G. Wistreich, J. Iron and Steel In- 
stitute. 157 (3) p. 417. 


3. G. D. S. MacLellan, J. Iron & Steel 
Inst. 158 (3) p. 347. 


4. G. Sachs. Z.f. Angewandte Mathe- 
matik n. Mechanik, 1927. I. p. 235. 


5. R. W. Lunt & G. D. S. MacLellan. J. 
Inst. Metals. 1946. 72 p. 65. 


6. E. A. Davis & S. J. Dokos. J. App. 
Mechanics. 1944. 66. p. A193. 


7. F. Korber & A. Eichinger. Mitt. K. 
W. I. f. Eisenforchung. 1940. 22. p. 395. 


8 R. Hill and S. J. Tupper. To be pub- 
lished shortly. 


9. R. Hill, E. H. Lee and S. J. Tupper. 
Proc. Roy. Soc. A. 1947. 188. p. 273. 
10. W. Linicus and C. Sachs. Mitt. der 
deutschen Material prufungsanstalten. 

1931. 16. p. 38. 


11. J. G. Wistreich, J. Iron and Steel Inst. 
1948. 158 (4), p. 496. 
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Black Introduces New 
Nail Making Machine 


ANY of the “Who’s Who” in 

the nail making business were 
in Cleveland the week of August 
16th to witness a working demon- 
stration of the new Model DA nail 
machine designed and manufactured. 
by Black Industries, 1400 East 
222nd Street, Cleveland, Ohio. 


HIS newest nail machine is a 

heavy duty, all steel construc- 
tion unit, so designed that noise 
and vibration are reduced to a 
minimum. Cams, crankshseft and 
feed mechanism are pressure lubri- 
cated and the circular cross-head 
floats on a film of oil. The heat- 
treated alloy steel crankshaft is 
counterbalanced, fully enclosed and 
supported at four points by steel- 
backed cadmium silver bearings 
designed for an estimated life of 
30,000 hours of hard service. 


WIRE 














HIS machine has a delayed feed 

action so that the gripper does 
not pinch until the wire is fully 
stopped. The length of feed cover- 
ing the full range of sizes from 
%” to 234” nails is adjustable while 
the machine is in operation. No. 
10 to 14 gauge wire may be used. 
The complete unit, with motor, 
weighs 5110 pounds, with every part 
designed to give high speed pro- 
duction with lower maintenance 





Black’s new nail making machine. * * 


and repair costs. During the demon- 
stration a speed of 425 nails per 
minute was maintained. 
* * * 
T is operated by a 5 horsepower 
motor through V-belts to a safety 
shielded flywheel. 


New Plating Equipment Booklet 
by Meaker 


HE Meaker Company 1629-41 

South 55 Avenue, Chicago 50, 
Illinois has just issued a 36-page 
booklet, Number 148. This booklet 
describes the Meaker design of 
automatic, semi-automatic, and spe- 
cial machines for plating and other 
sequence processing. Included are 
many illustrations showing the dif- 
ferent type machines under diver- 
sified operating conditions. A sec- 
tion of the booklet is devoted to 
plating data tables. 


a am 


copy of this booklet may be 
had by addressing the Meaker 
Company. 


New Die Catalog 


HE Carboloy Company has issued 

a new catalog giving specifica- 
tions and prices on wire drawing 
dies, die machinery, mandrels, nibs 
and so forth. If you have not re- 
ceived your copy, plezse write them 
for No. D-126 at Detroit, 32, Mich- 
igan. 
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NO. 1900K MULTIPLE SPINDLE SPOOLER 


This spooler is outstanding for its many unusual and desirable features. 
Takes spools up to 16” flange diameter. Enclosed type, with mechanism 
readily accessible from rear side. Spindles mounted on ball bearings 
and each may be stopped or started individually. Uses Worthington 
All-Speed Drive unit. 


All Emory Spoolers supplied standard or equipped to meet customers’ 
special specifications. 


On Spooling problems, consult 


ROBERT J. EMORY COMPANY 


31 EAST RUNYON STREET NEWARK 5, NEW JERSEY 














The A. R. Williams Machinery Company, Limited, 
with offices in seven principal Canadian cities, is 
proud to represent for the Dominion, the following 
well-known firms: 
THE TORRINGTON MANUFACTURING COMPANY 
Torrington, Conn. 
JAMES L. ENTWISTLE CO. 
Pawtucket, R. I. 
FIDELITY MACHINE COMPANY, INC. 
Philadelphia, Pa. 
CARBOLOY DIVISION, 
CANADIAN GENERAL ELECTRIC COMPANY LIMITED 
Toronto, Canada 
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A.R.WILLIAMS 
MACHINERY 


COMPANY LIMITED 
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A sensation on the American toy market—''Slinky". . . 
coil of wire that unravels like an animated accordion, 
goes down stairs with amusing precision. 

JOHNSON is proud of the quality wire that goes into 


this coil spring, as well as other interesting commodities 


that require wire made exactly to specifications. 


JOHNSON quality is constantly controlled by scien- 
tific chemical and physical analyses. Perhaps you have 
a product that needs the service of Johnson, and the 
Johnson laboratory—always at your service. 


JOHNSON 


STEEL AND eRe. COMP Aa, INC. 
ae oe ee ee eee ee 


New York Philadelphia Cleveland Detroit Akron Chicago 
Atlanta Houston Tulsa Los Angeles Toronto 





twisted ‘Xx 
folded 
pressed : a 
crushed paper 
shaped | 
braided 


woven 






TWITCHELL makes it 
i 


fine, treated yarns wire-rope cores 
wound 4 ends parallel for high- 


speed wrapping by new Abbo- braiding and wrapping 


sealed process will be available yarns for electrical cable. 

soon. 

waxed cable-filler ew. PWITCHELL INC. 
for 2- and 3-wire non-metallic Third & Somerset Streets, 
sheath cable and ship-board cable. Philadelphia 33, Pa. 
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New Catalog on Die-Less 
Duplicating 


A new edition of the 40 page Di- 

Acro catalog has been pub- 
lished by O’Neil-Irwin Manufactur- 
ing Company. 


«x. =< & 


A number of new machines 

brought out in the past year; 
including larger heavy duty benders 
and shears, are included in the new 


book. 


- = -& 


.NE of the interesting features 
mentioned on page 40 of the 
book is a newly instituted Di-Acro 
Engineering Service, through which 
they offer to conduct experiments 
and issue reports on the most eco- 
nomical manner in which die-less 
duplicating can be performed. Our 
readers are invited to submit their 
forming problems to them. 


x & 


OPIES of the catalog are avail- 
able gratis to anyone who 
would like information on the sub- 
ject of die-less duplicating. Please 
address the company at 385 Eighth 
Avenue, Lake City, Minnesota. 


x. *& & 


P. J. Jensen New Manager of 
Carboloy’s Michigan District 


PPOINTMENT of P. J. Jensen, 

formerly Executive Engineer 
in the Engineering and Research 
Department at Carboloy Company, 
Inc., Detroit, to the position of Man- 
ager of the Michigan District for 
Carboloy with headquarters in De- 
troit, has been announced by K. R. 
Beardslee, Vice President and Mar- 
keting Manager at Carboloy. Jen- 
sen succeeds M. E. Knoll who is 
retiring after 19 years service with 
Carboloy, 18 of which he spent as 
Manager of the Michigan District. 
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“There’s Always Another Use For 
Productimeters” 


NGENIOUS plant engineers are 
constantly finding new applica- 
tions for Productimeter Counting 
and Measuring devices. Obtaining 
and counting exact lengths of wire 
presented a problem to one men- 
ufacturing plant, but it was solved 
simply and easily. 


* * * 
HE unit illustrated here consists 


of a solenoid operated wire cut- 
ter, a Micro Switch, and a Model 





Model 5-D-1 Stroke Productimeter. * * 


5-D-1 Stroke Productimeter. The 
sensitive Micro Switch can be 
moved along the ruled bench to 
secure any desired length of wire. 
The operator pulls the wire from a 
reel until the end touches the but- 
ton of the actuator that closes the 
switch. The solenoid instantly oper- 
ates the cutter and at the same 
time strokes the counter. That’s 
all there is to getting even lengths 
of wire and getting the exact count 
of the pieces cut... automatically, 
speedily and with production line 
volume. 


x & 


RODUCTIMETERS give accurate 

count and measurement in the 
manufacture and processing of many 
types of products. Bulletin +100, 
showing the wide range of avail- 
able models, will be sent on re- 
quest. Durant Manufacturing Com- 
pany, 1921 N. Buffum Street, Mil- 
waukee 1, Wis. 
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SAMUEL 
SPRING COILING 
MACHINES 


NOTED FOR: 


HIGH SPEED 
ACCURATE WORK 
EASY ADJUSTMENTS 
HIGH PRODUCTION 

ECONOMY 
TROUBLE-FREE 

PERFORMANCE 
HIGHEST GRADE 

MATERIALS 
FINEST 

WORKMANSHIP 


Designers, Builders, 
Engineers 
Since 1933 

Of Automatic Wire- 


Working Machinery. 


E. A. SAMUEL MACHINE COMPANY 
107 S. CLINTON ST. @ Tel.: RAndolph 6-1429 e CHICAGO 6, ILL. 











N | LSO N AUTOMATIC. PRESS 
and 
FOUR SLIDE MACHINE 
FOR SWAGING, STAMPING, PIERCING, BLANKING, 
FORMING OF COILED METAL 


We also build machines for forming Paper Clips, Buckles, Gate 
Hooks, Coat and Hat Hooks, Ceiling Hooks, Wire Ears, Cable 
Rings, Screw Eyes, Sash Chains, Automobile Side Chains, Flat 
Open Link Chains, Staples, Cotter Pins, Hose Clamps, Etc., and 
Wire Straighteners, Wire Reels, Frame Bending Machines and 


Special Presses. 


For Complete Details Add:ess — 


THE A. H. NILSON MACHINE CO. 


BRIDGEPORT, CONN.., U. S. A. 
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THE CRUM CALCULATOR for 
Wire Drafting 


Provides answers simply and accurately for a given mathematical 
wire drafting problem. One setting shows number of holes, 
percentage of draft per hole, total reduction in area and inter- 
mediate die sizes to be used. Universality: Because of the cir- 
cular scale there are neither upper nor lower limits on the 
diameters that the calculator can be used for. 


The Crum calculator is designed especially for 
wire drawing jobs involving eight or fewer drafts. 
Problems involving a greater number of drafts can 
be solved, however, with extra manipulation. 
For instance, if it is desired to set up a multi-draft 
machine to draw .0095 inch diameter wire from 
.0625 inch stock in sixteen drafts, the intermediate 
die sizes can be determined by the calculator. 


HOW TO ORDER 


The price is $5.00 each. A discount of 10% on ten or mote. 
Send check or purchase order to 


WIRE & WIRE PRODUCTS 


300 MAIN STREET STAMFORD, CONN. 








For Treating Bars, Rods, Wire, Strip, Springs 
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ROCKWELL 
FURNACES 
OVENS - BAKERS 
SPECIAL MACHINERY 


‘ ; ; 

@ Rockwell batch or continuous, direct. 
muffle or radiant tube furnaces of all 
types for metal heat treating. 

@ Gehnrich ovens. batch or conveyor types, 
for aging, normalizing, drawing, baking 
finishes and protective coatings, and 
lime on wire rods. 

@ Coil winding machines, reels 

Top — Pusher type and spools: pickling, brush- 

furnace for copper ing, cleaning, washing, fin- 

wire bars. ishing, drying and handling 

Middle—Continuous ae Sy oe eee 

furnace for bright equipment; special fabrica- 

annealing wire. tions. 

Bottom — Tunnel 

type: oven for bak- 

ing on wire. 





We also design non-ferrous 
rod mills. 
Write, for Bulletins 


W. Ss. ROCKWELL COMPANY 
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Sam Tour Appoints 
Howard Kapner 


HE appointment of Howard Kap- 
ner to be in charge of the new 
Glass Section of the laboratories of 
Sam Tour & Co., Inc. engineers, 
metallurgists, consultants, is an- 
nounced by Mr. Tour. 
ies 
R. Kapner, who has made a 
study and hobby of glass 
technology for eight years and who 
has been in the laboratories of Sam 
Tour & Co., Inc. for the last year, 
will handle all testing, laboratory 
and research work on glass. 
k ok 
OCATED in the company’s build- 
ing at 44 Trinity Place, New 
York City, Mr. Kapner’s office and 
laboratory equipment will occupy 
space recently made available. 
a aa 


Du Pont Patents 
Available for Licensing 
HE Du Pont Company has an- 
nounced that it is listing a num- 
ber of its patents on the Patent 
Register of the U. S. Patent Office 
as available for licensing. 
k ok 
HE company said 4260 patents 
which are about two-thirds of 
the patents the company owns, and 
which cover many phases of its 
diversified operations, have been 
submitted. The first official listing 
of Du Pont patents is expected to 
appear in an early issue of the 
Patent Office Gazette. 
* * * 


TUDY of the company’s patents 

will be continued to determine 
what additional listings may be 
made from time to time, and patents 
not included in the present regis- 
tration are not necessarily withheld 
from consideration for licensing. The 
present list was compiled only from 
patents granted since January 1, 
1933, as those with only a short 
remaining life were not considered. 
The life of a patent is 17 years. 

k kok 


HE Public Register of Patents 
Available for Licensing has been 
in effect since June, 1945. Du Pont 
pointed out that registration marks 
no particular change in its policy 
as, over the years, the company 
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has licensed many of its patents. 
It noted that registration appears 
to be a convenient and practical 
method of bringing patents to the 
attention of industry. 


National Machinery Is Now 
Producing New Cold Nut Former 


OLD nut formers said to be 

capable of producing “a great- 
er variety of high quality hex nut 
blanks than is possible with other 
machines of this type,” are now 
being manufactured in volume by 
The National Machinery Company, 
Tiffin, Ohio. 


x Kk 


TANDARD single and double 

chamfered nuts, washer faced 
nuts, castellated nuts, hug lock nuts, 
marsden lock nuts, and jam nuts 
have all been produced on these 
machines, the company says. The 
announcement adds: 


* * * 


HIP HE machines are built in 5/16”, 

, %”, %”,- 2 and i” 
sizes. Outputs range from 100 nuts 
a minute on the 5/16” size to 40 a 
minute on the 1” size.” 


HE@IMILAR to a transfer header 

in design, the cold nut former 
utilizes a new principle of oper- 
ation. Only a minimum of cold 
forging is done on the blanks until 
the later operations. 


* x 


vt ENCE, internal stresses 

caused by early work hard- 
ening are avoided, and the finished 
blanks have typical forging strength 
and toughness. Minimum working 
in the early stages is possible be- 
cause the machines use larger diam- 
eter wire or rods than that used 
in other machines and a shorter 
length is upset. 


New Portable Self-Contained 
Dust Collector 


A new, low cost, highly portable 
self-contained dust collector for 
collecting dust from small wheel 
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FOR SALE 
50 - 60% Under Mill Prices 


50,000 Ibs. Size .011 High Carbon Galv. Steel Wire 
150,000 Ibs. Size .013 High Carbon Galv. Steel Wire 
on 10 Ib. Spools 


100,000 ibs. 7-Wire Strand, consisting of 


6 size .0095 Low Carbon Galv. Steel Wire 
1 size .010 Tinned Copper Wire 
on Spools and Reels 
3,500 Ibs. Size .00785 Music Wire in coils, paper wrapped and oiled 


2 Syncro Stranding Machines - 7 Wire 


complete with take-ups — 5 h.p. motor; 220/440/3/60 A.C. 
Accommodates up to 6%” x 4” Bobbin. 


4 Fidelity $Spooling Machines 


Single End Screw Type — 
w/o motor — 62” x 3%” x %” bobbin 


50 Double Reel Let - Off Doliy Trucks 


for DR-5 reels 
Steel Frames 4 ft. 3 in. Long; 2 ft. 5 in. Wide 
350 Metal Spools, Copper Clad 4” x 5” x 2" 


Samples, Prices & Details On Request 
PLYMOUTH WIRE & CABLE CO. 


340 Main Street Worcester, Mass. 
Tel.: WOrcester 6-8027 








NORBIDE ABRASIVE 


For Cemented Carbide Dies 















NORBIDE Abrasive is _ successfully 
used for cutting and semi-finishing 
cemented carbide wire drawing dies. 
This abrasive is second only to dia- 
mond powder in hardness and is 150 
times less expensive. Sizes 220 and 240 
for ripping; 320F for semi-polishing; 
500 to 800 for final finishing. 


NORTON COMPANY 


WORCESTER 6, MASSACHUSETTS 
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Electric Furnaces 


for 


BRIGHT ANNEALING 


STAINLESS 
STEEL WIRE 





The above photograph pictures a Harper 
Furnace specially designed for the con- 
tinuous bright annealing of 30 strands of 


steel wire. 


The manifold shown distributes hydrogen 
to 30 tubes which extend through the 
furnace and through the water-cooled 
chamber. This furnace is typical of many 
standard furnaces designed and built by 
Harper Eng:neers for the metal working 
industries. 

We will be glad to send you literature 
on our standard furnaces or work with 
you on special designs to meet your exact 
requirements. 


HARPER 


ELECTRIC FURNACE CORP. 


1444 Buffalo Avenue, Niagara Falls, N. Y. 


Representatives in all principal cities. 
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grinding end sanding and lint from 
buffing and polishing operations is 
added to its line of industrial dust 
collectors by Aget-Detroit Company, 
376 Main at Washington Streets, 
Ann Arbor, Michigan. 


x eR 


ESIGNED for continuous dust 
collecting work on production 
operations, the Model 335 DUST- 
KOP is sufficiently compact (12” x 
14” x 18” high) to permit it to be 
installed on or under a bench while 
its light weight (43 Ibs.) is ideal 
where portability is essential. 


x a Os 
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rating of 320 cfm at 142” water 

lift on 3” inlet is developed by 
a continuous duty, 3600 rpm. 44 hp. 
motor, direct driving a self-clearing 
paddle wheel fan of a special design 
which has been used extensively on 
other, larger model DUSTKOP dust 
collectors. This rating is sufficient, 
it is said, for handling dust from 
small wheel buffers, wire brushes, 
flexible shaft grinders, etc. 


* * * 


A selection of inlet connections 
are optional, as follows: single 
3”, double 3”, single 4” and single 
5”. All inlets are manufactured to 
make a slip fit with flexible metal 
hose or standard sheet metal pipe, 
thereby facilitating installation by 
eliminating any costly duct work. 


x *« & 


Creep Testing Machine 


A new motor-driven, screw-type 
creep testing machine of 20,000 
lb. capacity, designed for short-time, 
creep-rupture tests at high temper- 
atures, with a minimum of operator 
attention is announced by The Bald- 
win Locomotive Works, Testing 
Equipment Department, Philadel- 
phia 42. The machine automatically 
maintains constant loads up to 100,- 
000 Ib. per sq. in. on standard 0.505- 
in. diameter specimens while tem- 
peratures are held constant up to 
2200 deg. F. Tests of this type may 
run for 10 to 400 hours. 


* x £ 


feature of the machine is a flat 
10-in. chart recorder panel in 
front, with which no extensometer 
is required end no strain readings 








NOTICE 
TO 
SUBSCRIBERS 


WIRE & WIRE PRODUCTS 
BUYERS GUIDE and Year - Book 


of the Wire Association 


The 1948 Edition of this useful 
diretorcy may be obtained by 
subscribers at 40% discount 
from the list price of $5.00 per 
copy. So when ordering your 
subscription to WIRE and WIRE 
PRODUCTS, if you want a copy 
of the BUYERS GUIDE, please 
enclose $3.00, or send the or- 
der and ask us ot bill you. 


Members of the WIRE ASSO- 
CIATION will continue to re- 
ceive a copy of the BUYERS 
GUIDE as part of the service 
extended to them, and the cost 
as included in the dues. 


To all others the price remains as 
heretofore $5.00 per copy. 


THE BUYERS GUIDE is a com- 
plete directory of all kinds of wire 
and wire products manufactured 
in the country, together with list- 
ings of all machinery, equipment, 
supplies and service used by the 
Wire Industry. 


It is an invaluable source of in- 
formation on everything of in- 
terest to wire men. Be sure to 
order your copy early to be cer- 
tain of getting one, as the edition 
is limited. Published in Spring 
annually... Only $3.00 to sub- 
scribers. 


WIRE & WIRE PRODUCTS 
300 MAIN ST., STAMFORD, CONN. 
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Model L-20—double worm drive for 
smooth, continuous operation —sub- 
tracts when reversed. 


Mile-c-Minule 
COUNTING 


The Productimeter illustrated above 
will measure wire up to 144" diam- 
eter at speeds of 5000 feet per 
minute — nearly a mile a minute. 
Exclusive features assure accuracy 
and long life for these precision in- 
struments. Speed and assured ac- 
curacy are absolutely necessary to 
prevent losses in wire manufactur- 
ing or handling. Also models avail- 
able to measure wire down to 
.010 in. 
Send for Catalog No. 40. 


DURANT MFG. COMPANY 


1918 N. Buffum Street 118 Orange Street 
Milwaukee 1, Wis. Providence 3, R. |. 


Representatives in Principal Cities 






Model 
L-HDW-16-Q 


Available for direct 

and _ predetermined 

measurement. Mod- 

els furnished with 

Quick Lever Reset for 

instantaneous _reset- 
ting. 


PRODUCTIMETERS 


SINCE 1879 


OCTOBER, 1948 





need be made. This relieves the 
operator of giving much time and 
attention throughout the test and 
avoids drawing curves manually 
from recorded data. The elongation 
versus time curve is automatically 
and accurately drawn on the chart 
from the start of the test until 
rupture occurs. It assures much 
greater accuracy at the final point 
of the curve, or for plastic strain 
at rupture, than has hitherto been 
possible by the conventional prac- 
tice of measuring efter rupture by 
fitting the two broken ends of the 
specimen together. 


OCS 


HE recorder panel is driven ver- 

tically with the elongation of 
the specimen by the driving me- 
chanism of the loading screw. The 
recorder pen is driven horizontally 
by a clock mechanism. Elongation 
is also indicated by a revolution 
counter which can be read directly 
in thousandths of an inch. It is 
operated by direct flexible shaft 
connection with the screw jack 
drive shaft. Change gears in the 
elongation drive to the recorder 
give 1, 2 and 4 percent elongations 
per inch. 

kk * 


HE specimen is loaded below 

through gearing by means of a 
large, electric-motor-driven screw 
having a stroke of approximately 
4 in. The top end of the specimen 
is supported by a stiff, heavy spring 
block on which the constant load 
is maintained by keeping a constant 
deflection. The deflection of the 
spring block is measured by a dial 
gage with an electrical contact. The 
electrical contact controls the motor 
that drives the screw. Thus, a 
constant deflection is maintained in 
the spring block and a constant load 
is applied on the specimen during 
its elongation. When the specimen 
ruptures, the control circuit (of 
which the specimen is a part) is 
broken and both motor and clock 
are stopped. 

kk 


E new machine can also be 

adapted readily to short-time 
tensile tests, constant strain-rate 
tests, or relaxation tests. The ma- 
chine weighs approximately 1200 
lb., is 7 ft. high, and requires a 
16-in. by 30-in. floor area. 











If you’ve ever had equipment losses due 
to corrosion ... if you’ve ever wanted a 
sure, economical way to solve corrosion 
problems. . . investigate HAvEc. 


Here is a molded structural material 
that assures complete acid, alkali and 
solvent resistance throughout its entire 
mass. . . it is not just a lining or coating! 

HAVEG equipment lasts longer ... 
costs less. Its strength, toughness, and 
durability make it ideal for tanks, tow- 
ers, coolers, piping, valves and similar 
applications. For real help in your fight 
against costly corrosion, investigate 
HAVEG, now. 


Bulletin F-5 gives com- 
plete design, engineering 
and application data. 
Write for it today. 


mS 
HAVEG 
ee NN 
CORPORATION 


NEWARK 47,DELAWARE 
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CHICAGO 11 CLEVELAND 14 HARTFORD HOUSTON 6 DETROIT 11 LOS ANGELES 13 SEATTLE 
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NEW 


ROOS 


MACHINES 


for the 


DIEROOM 


@ ROOS PIN MAKER 











ROOS PRECISION 








A COMPLETE LINE OF LAPPING 
MACHINES, DRILLERS AND POLISH- 
ERS TO SPEED UP PRODUCTION 
IN YOUR 


DIE ROOM 


with ROOS 
DIE FINISHING MACHINERY 
ROOS TOOL & MFG. COMPANY 


Plan* and Shipping Point 
17 Grove Street, Montclair, N. J. 
Sales Office 
49 Bloomfield Avenue, Newark 4, N. J. 
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Announcing Boston Office 


HE Durant Manufacturing Com- 

pany has established at 1105 
Commonwealth Avenue, Boston 15, 
Mass., an office to better serve 
customers in the Boston area, as 
well as in Maine and New Hamp- 
shire. It will be under the manage- 
ment of James K. McGinley who 
has had several years’ association 
with the Home Office in Milwaukee. 


« * x 


R. McGinley is thoroughly fa- 
miliar with Productimeters and 
their application in the varied in- 
dustrial fields, and cen render com- 
plete field service on your count- 
ing and measuring requirements. 


x * * 


Bulletin Describes New Salt 
Bath Furnace 


A new submerged electrode fur- 
nace produced by the Ajax 
Electric Company, Inc., Philadelphia, 
Pa., is described in their Bulletin 
No. 122. The furnace is designed 
for work of unusual length and can 
be used at temperatures ranging 
from 300 to 2400 degrees F. to com- 
bine rapid, uniform heating and 
simplicity of operation. 


* * * 


OPIES of the Bulletin may be 
secured by writing the Com- 
pany. 


*« * * 


Revised Catalog on Position- 
Adjusting Control 
Issued by Leeds & Northrup 


OME of the many ways that 

modern automatic controls are 
helping industrial users to improve 
operating efficiency are outlined in 
a newly-revised, 40-page catalog, 
“L, & N Electric Control, Position- 
Adjusting Type”, just issued by the 
Leeds & Northrup Company. Ap- 
plicable to practically any process 
which can be controlled by moving 
a valve, vane or damper, this elec- 
trically-actuated equipment is regu- 
lating temperature, pH, electrolytic 
conductivity and gas analysis in 
steel mills, chemical plants, paper 
mills, and hundreds of other in- 
dustries 


LET 





STANNOCHLOR 


OF 


STANNOUS 
SULPHATE 


solve your 
tinning problems 


One of these two M & T 
chemicals will meet all your 
liquor finishing or immersion 
plating requirements .. . 
whether for acid or alkaline 
. . . white or bronze finish 
baths. 

STANNOCHLOR and 
STANNOUS SULPHATE 
are stable . . . will not de- 
teriorate with age in sum- 
mer or in winter. Their use 
makes it possible to keep a 
stock on hand at all times 
. » + permits purchasing in 
large quantities for econ- 
omy. 

And, because they con- 
tain no water of crystalliza- 
tion, STANNOCHLOR and 
STANNOUS SULPHATE 
go further pound for pound. 


Write for more complete information. 


METAL & THERMIT 
CORPORATION 








120 Broadway - New York 5, N.Y. 
TT 
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N addition to the well-known Mi- 
cromax instruments, the publi- 
cation also lists the Speedomax line 
of Controllers for applications 
where unusual sensitivity and speed 
of response are required. 
k ok * 
O receive a copy, just write to 
Leeds & Northrup Company, 


4934 Stenton Avenue, Philadelphia 
44, Pa, and ask for Catalog 


New Line Manual Starting 
Switches For 
Fractional-HP Motors 


A new line of manual starting 
switches for use with frac- 
tional-hp motors has been an- 
nounced by General Electric’s Cen- 
trol Division. The new switches are 
furnished in five different types: 
with general-purpose enclosure; 
without enclosure; a combination 
unit and selector switch; with cast 
iron enclosure for wet locations, 
and a similar type for dusty or 
hazardous locations. The switches 
are desirable for use with fraction- 
al-hp motors. driving blowers, 
pumps, ventilating systems, small 
machine tools, and a wide variety 
of similar applications. 
kok ok 

N important feature of all five 

types is a molded base of 
moisture-resisting insulating mater- 
ial which mounts and encloses the 
mechanism and contacts. This par- 
ticular construction serves not only 
to protect the operating parts from 
dust and physical contact, but to 
direct the heat concentration to the 
sturdy bimetallic tripping device, 
thus assuring that the action of the 
overload is quick end positive. An- 
other feature is the action of the 
switch handle, which moves to the 
OFF position on overload, thus giv- 
ing positive indication that the 
power is shut off. The wheel-type 
movable contact cleans as it rolls 
agzinst the _ stationary contacts, 
and, in addition, recedes into a re- 
cess in the base, thus effectively 
snuffing the arc. 


pe eR 


LL parts of these switches are 

rust-resisting, readily accessible 
wiring terminals on the tops of the 
units facilitate easy wiring, and the 
screws for fastening the molded 
back cover are attached to the 
cover to prevent their being lost. 
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CEILCOTE CORROSION PROOFING 


Including Acid & Alkali Proof Linings 
Acid & Alkali Proof Brick & Cements 
Acid & Alkali Proof Coatings 


When installed in the proper combination under complete 
contract or our supervision will give years of maintenance 
free operation. 


BACKED BY 25 YEARS EXPERIENCE 


We will be pleased to submit recommendations and estimates 
on pickling, storage, and neutralizing tanks, as well as fume 
duct linings, acid pits, floors, sewers, and sumps at no 
obligation. 


Write for further information and complete catalog. 


THE CEILCOTE COMPANY 


Corrosion Proof 


Materials - Construction - Supervision 


ROCKEFELLER BUILDING CLEVELAND 13, OHIO 














We make them in all sizes of our “Albro” 
Acid Resisting Metal 


os The same metal as our time-proven “Albro” 
{i)})\[:tero-merac ( (|) Die Cast Acid Resisting Chain. 


BRONZE DIE CASTING COMPANY 


Franklin St. at Ohio River, N. S. Pittsburgh 12, Pa. Tel.: CEdar 5987-8 


For Pickling—Chains—Hooks, Clevices, Bolts, Crates. 
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@ SPECIALISTS IN CHEMICAL-PROOF CONSTRUCTION 
INCREASE a: oe 










@ Reports show in- 
creases in tonnage 
pickled from 20% 
to 40%. Savings in 


acid consumption : oe 
i rted E-3 Jet for Continuous Pickle. 
Se soperwe. Insert; Flanged Section. 


Our complete series of jets have been 
designed to give thorough heat and agitation 
to any or all parts of the pickling vat. Write 
Dept. J for free Bulletin No. 43. 


PICKLE TANKS ¢ HEATERS ¢ CRATES 


e PROCESS EQUIPMENT CORP. 
Formerly Heil Engineering Company 
12901 ELMWOOD AVE. «+ CLEVELAND 11, OHIO 















Drawing Compounds 






25 YEARS 


of Service to 






the Wire and 
Wire Products 
Industry 


PERMAG meets requirements as a 
lubricant in wire drawing, in both dry 
and wet processes. 


The special lubricating qualities of 
PERMAG help to bring out a finished 
product free from imperfections. 


‘ ‘ “ Appreciative of past 
Our technical representatives will be "ec a ec pa 


glad to consult with you and aid in tomers we aim to 
make our service of 


solving difficult problems arising in still greater value. 


wire manufacturing. 


MAGNUSON PRODUCTS CORPORATIOQN 


Mfrs. Specialized Cleaning Compounds for Industry 


Main Office: 50 Court Street., Brooklyn 2, N .Y. 
In Canada: Canadian PERMAG Products Ltd. Montreal - Toronto 
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Philips Introduces New Welding 
Electrodes 


new type of manual arc weld- 

ing electrode, designed to im- 
prove weld quality while lowering 
welding costs, will be displayed for 
the first time at the National Metal 
Exposition in Philadelphia, October 
25-29, by North American Philips 
Company, Inc., New York. 


x & *® 


HESE new electrodes, avzilable 

in lime ferritic, iron oxide and 
organic types, have a special type 
of coating and offer certain definite 
advantages. Training time for inex- 
perienced welders is shortened and 
less expensive quality control is re- 
quired. High deposition rates and 
efficiencies result in lower costs 
per unit of time is obtainable. These 
new type Norelco contact welding 
electrodes, two of which can also 
be used on a semi-automatic basis, 
permit touchwelding in all welding 
positions except vertical up and have 
automatic starting and re-igniting 
properties. They deposit weld metal 
of the highest mechanical proper- 
ties and have deposition rates from 
25% to 100% higher than those of 
standard type electrodes. 

k ok * 


HE electrodes offer high depo- 
sition efficiency because of their 
low spatter losses and special coat- 
ing. The special type of penetration 
obtained considerably decreases the 
possibility of undercutting. Stand- 
ard size joints can be made with 
fewer layers as more weld metal 
per pass is obtainable. 


i. oe 


HE electrodes work satisfactorily 

with standard welding equipment 
on AC or DC, reverse or straight 
polarity. Very high currents, up to 
600 amperes for the 5/16” size, may 
be used. 


Two New ACP Bulletins 


MERICAN Chemicai Paint Com- 
pany, Amler, Pz., has issued 
two new bulletins. 


kok * 
HE first is entitled, “How to Pre- 
pare Metal Surfaces Correctly 


for Painting” and lists their various 
surface treatment products, with in- 
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Investigate 
PRE-PLATED 


WIRE 
hound or flat 





nickel plated 
copper plated 
brass plated 
silver plated 


chrome plated rods 





FERNICKLON 





KENMORE 
METALS CORP. 


80 BROAD ST. 
NEW YORK 4, N. Y. 


WHitehall 3-5783 
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structions as to their applicability, 
methods of applying and the results 
that may be expected. 

k ok 


HE second is a technical service 

data sheet, No. P-100-34, de- 
scribing “Deoxylyte” treated rinse 
baths. This discusses titration test- 
ing for pH determination and the 
use of “Deoxylyte” in this con- 
nection, treating the subject from 
a technical angle. 

k ok 


OPIES of either or both may 
be had upon application. 


Fansteel Acquires Full Control 
Of Vascoloy-Ramet Corporation 


HE entire common stock equity 

in Vascoloy-Ramet Corporation 
held by Vanadium-Alloys Steel Com- 
pany, was acquired on September 
1st by Fansteel Metallurgical Cor- 
poration, North Chicago, Illinois, 
Robert J. Aitchison, president, has 
announced. 

kok ok 


ASCOLOY-RAMET Corporation 

was established in 1933 to man- 
ufacture and distribute tantalum/ 
tungsten carbide cutting tools, dies 
and wear-resisting parts. Until re- 
cently, two-thirds of the company 
was owned by Fansteel Metallur- 
gical Corporation who supplies the 
company with its rare metal ma- 
terials, and one-third by Vanadium- 
Alloys Steel Company of Pittsburgh 
and Latrobe, Pennsylvania. No Vas- 
coloy-Ramet stock has ever been 
offered for public sale. 


oe 


E Vascoloy-Ramet plant in 
Waukegan, Illinois, contains 
80,000 square feet of floor space, 
end has complete equipment for 
production of refractory metal car- 
bide products. Distribution is ef- 
fected through sales engineering 
offices in principal cities of the 
United States and authorized agents 
throughout the world. 
k ok 


R. Aitchison said that Vascoloy- 
Ramet Corporation will con- 
tinue to be operated under its own 
name as a division of Fansteel Me- 
tallurgical Corporation. A_ broed- 
ened expansion and integration pro- 
gram will soon be under way. 








PRECISION MADE 
WIRE DRAWING 
DIAMOND DIES 

DESIGNED TO GIVE 

SUPERIOR RESULTS 





DIAMOND TOOLS 
AND 
UNIFORMLY GRADED 
WEST AFRICAN AND 
BRAZILIAN DIAMOND 
POWDER 





TUNGSTEN CARBIDE 

ROUND AND SHAPED 

DIES, TOOLS AND 
WEAR RESISTING PARTS 











RUSCH WIRE DIE CORP. 


OFFICES AND FACTORY 
CROTON -ON-HUDSON, N. Y. 











991 














































Reig 





PROVEN BRAND... 


Whatever wire product you make, Cortland 
Brand wire can help you make it better. For 
wire fabrication of all types, Cortland wire 
has the right softness or hardness, freedom 
from surface defects, and correct lubrica- 
ting properties. There is a Cortland wire in 


a size and style to fit your requirements. 


i, 


Machines 
for 1/16” to 
3/4” rod 
Round 


Square 
Flat 
Hexagon 
Ferrous and 
Non- 
Ferrous 


The LEWIS MACHINE Co.,3445 B. 76S. Cleveland,0. 

















with Hand- Lift or 
Fork-Lift Trucks 


Racks may be used as single 
units or tiered 


Engineered for maximum strength 
and lightness 


Write for full information 


~ 4 
CORPORATION 


3650 Richmond Street, Phila. 34 





PALLET RACKS for the Correct Handling of 
COREL Rod - Flat Strip. Wire... | 
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WICKWIRE BROTHERS, INC., CORTLAND, N. Y. 


Cae I ad CUTTING Machingn 




















REELS 


WOOD 


RETURNABLE 





SPOOLS 


ALL SIZES 


PLYWOOD -- WOOD-METAL 


NON-RETURNABLE 


Samples and Prices on Request 


DURKEE MFG. CO. 


PINE RIVER, MINN. 












Brass Wire Processing 
(Continued from page 880) 


fluoride solutions are now being 
used but only sparingly due to 
the danger involved in handling this 
type solution. 


Handling 


ANDLING of wire coils is still 
one of the most difficult prob- 
lems of any brass wire mill. The 
segregation of mixtures, the small 
lot production and the various 
positions assumed by the wire at 
the different operations makes it one 
of the biggest problems the brass 
mills have to face. A single system 
that will simplify handling at the wire 
blocks, annealing, pickling, drying, 
etc., is extremely difficult to devise. 
Wire mills throughout the country 
where volume production in specific 
sizes is prevalent can adapt their 
handling system to the need, but for 
the varied production and operations 
found in a brass wire mill, no single 
system has as yet provided for ef- 
ficient handling at all operations. 
Handling equipment in wire brass 
mills today includes either slings, 
stands, C hooks, gondolas, racks 
and containers which are _trans- 
ported by monorails, bridge cranes 
or trucks. 


Summary 


MPROVEMENT in processing of 

brass wire over the last five years 
has largely been in improved pro- 
cedure and improved quelity. Em- 
phasis has been placed on reducing 
costs either by the purchase of 
modern high speed equipment or by 
streamlining the mill to reduce 
handling cost and production delay:. 
Much progress has been made in 
the field of extrusion to permit 
the production of a wider range 
of alloys and improvement in the 
quality of the product. 


ENERALLY, in 

the wire field has been in an 
all around improvement including 
study of drawing, annealing, lubri- 


cants, and general layout and an 


improvement 


WIRE 
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analysis of all operations by the 
mill supervision with aid from the 
technical staffs. 


REFERENCES: 


*Metals Handbook ASM. 
*Extrusion Practice —W. W. Cotter and 
W. R. Clark. 


And the aid of the Laboratory and Tech- 
nical Staff of the Bridgeport Brass Com- 
pany. 


Labor Relations 
(Continued from page 930) 


which signed long term contracts 
this year with wage “escalator” 
clauses. As in the case of General 
Motors, these companies are forced 
to grant wage increases automatic- 
ally as the cost of living increases. 


eX 


UT they will be in a position to 

“cash in” on the terms of the 
contracts which the price curve 
turns downward. 


Mo te 


New Motor-Generator Catalog 


new catalog on low-voltage 

direct current motor-generator 
sets has been issued by Hanson-Van 
Winkle-Munning Company of Mata- 
wan, New Jersey, Bulletin G-102. 
This catalog describes their line of 
motor-generator sets for all low 
voltage applications such as elec- 
troplating, electrocleaning, anodiz- 
ing, Manodizing, electropolishing, 
electrocoloring, electrotyping, elec- 
troforming, metals refining and elec- 
trolytic production of chemicals. 


HE bulletin lists and illustrates 

generators ranging in size from 
300 amps. to 40,000 amps, at 6 volts 
to 40 volts. It describes in detail 
certain special construction features 
such as brushes, brush holders and 
rigging commutator risers, bearings, 
control panels, etc. Included also 
are general specifications and ef- 
ficiency curves for generators of 
various sizes. 

4 * * 
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Waterproof and Crepe Paper 


In rolls of any size for wrapping coils and reels. 





Crepe-Kraft Barrel Liners 





THE CREPE-KRAFT COMPANY 


DIVISION OF NATIONAL WATERPROOF PAPERS, INC. 
Front & Beckett Street, 


Camden, New Jersey 








FITZ WIRE WEAVING LOOMS 


for Fly Screen Cloth and other rectangular meshes. These are the former 
Kintzing Looms, better than ever, and with many improved details. 

All-steel Warp Drums, both plain and multi-ribbed. All parts for Kintzing 
Looms, Spool and Robbin Winders, etc. 


fine wires. 


Fitz Water Wheel Company 


Hanover, Pa. 


Magnesium alloy shuttles for 











THERMOPLASTIC CABLE 


SHEATHING KRAFT 


for your non-metallis sheathed products. 


Time-tested.... 


Water-repellant.... 
No wax saturation needed. 


MERRIMAC PAPER COMPANY, INC. 


295 Madison Ave., New York, N. Y. 


MURRAY HILL 3 - 0585 











WE Buy 


WE SELL 
We Pay Highest Prices for Used Machinery 
ONE COMPLETE 


WEATHERPROOF WIRE PLANT 


FOR SALE 


Write for Inmediate Listing 


All Machines Reconditioned in Our Own Shop 
IRE & TEXTILE MACHINERY INC. 


P. 0. BOX 436, PAWTUCKET, R. I. 
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Get the FACTS: 


Unexcelled in the field of spiral 
wrapping, Angier offers a service 
that is complete. 

1. Floor and Bench Model Machines. 


2. Creped-to-stretch spiral wraps: 
single ply, duplex asphalt water- 
proofed, resinous laminated. 


3. Installation and trouble-free 
service at no cost. 
Get the facts in our free booklet 
“The Better Way to Wrap Coils” 
. or invite your Angier Engineer 


to call. 
SINCE 1895 


CORPORATION 
F 








RAMINGHAM 3° MASSACHUSETTS ] 


¢ 











BELL-MINE 
LIME 


hy 


WIRE DRAWING 


WARNER COMPANY 
BELLEFONTE DIVISION 
BELLEFONTE, PA. 


Sales Office 
Philadelphia — Pittsburgh — New York 





The Control and Production of 
High Carbon Wire 


(Continued from page 887) 


N the Cleaning House, temper- 

atures, density, and acid concen- 
trations are determined at regular 
and frequent intervals. These tests 
provide the cleaner with data by 
which he can keep his tubs at a 
high operating efficiency. The test 
results indicate whether acid should 
be added, or the tub dumped. 


xk © & 


T the drawing machines, the 
stock size, steel grade, die 
sizes, and surface finishes are 
checked regularly by the Foremen, 
as well as by the Mill Inspector. 
A preliminary guidance test for 
physical properties is made at the 
beginning of each shift, and when- 
ever a new size or different grade 
of steel is started. 


x & * 


FTER drawing, all wire is sent 
to the Physical Testing Labor- 
atory where every coil is tested in 
accordance with the customers’ re- 
quirements. The usual test required 
by specifications will include ten- 
sile strength, reduction of area, 
elongation in a given length, tor- 
sion, reverse bending, and various 
forming tests such as knoting, crimp- 
ing, bending, etc. 


x * *« 


CCASIONALLY some aspiring 

engineer will specify that some 
unusual test be made and reported. 
Such determinations as elastic limit, 
proportional limit, modulus of elas- 
ticity, coefficient of expansion, etc., 
are the more unusual of these, and 
for any purpose other than giving 
the wire mill metallurgist high blood 
pressure, they are quite impractical 
and superfluous. 








WOOD REELS 
for 
WIRE, ROPE 
and CABLE 


Assembled 
or 
Knocked Down 
All sizes 
Quick Delivery 


THE NELSON CO. 


1015 Standard Oil Building, 
Baltimore 2, Maryland 














ADVERTISING is a service to a 
magazine’s readers. Methods, ma- 
terials, and machinery were devel- 
oped under the stress of war. Both 
editorial matter and advertisements 
keep you informed on what is hap- 


pening in industry. 
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PRONS IDS. 
For the Wire Mill 


Lubricants 


Weatherproof 
and 
Flame Resistant 
Compounds 


Mytliilh 
| : 
NN IENTIFL 


CINE, , 
WOLDS 


The Ironsides Company 
Columbus 16, 
OHIO 














WIRE 











ASTWOO 
WIRE ' 


CENTRIFUGALLY- CAST 
an 





Phosphor) W!Re 


Hronze | Fiat 


Nickel | W!RE 
bilver ROD 


Eastwood-Nealley 


CORPORATION 


Belleville 9, New Jersey 








TENSILE TESTER 
FOR LIGHT WIRE 





Type 274 


Bench Model - Motor Driven 


MAXIMUM CAPACITY 25 LBS. 
(also Metric) 
DUAL RANGE DIAL (fixed readings) 
45° RECLINED DIAL 
DIAL TYPE ELONGATION’ INDICATOR 


Other models for a broad range of ap- 
plications available in various capacities 
up to 1500 Ibs. maximum. 


AMTHOR 
TESTING INSTRUMENT CO. INC. 
55 Van Sinde’en Ave. Bklyn. 7, N. Y. 
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Quality, Quantity & Service 
(Continued from page 927) 


The wire rod provider in the cen- 
tral office works in. conjunction 
with the wire drawing provider. He 
recapitulates the rod requirement 
from the drawing block lineup, and 
places a 24-hour rod requirement 
with the Rod Mill provider. The 
wire rod provider is responsible 
for the 24-hour patent furnace 
lineup, 24-hour cleaning house line- 
up, and acts as Patented Rod pro- 
duct provider. 


ae, SI. 2 


HE Rod Mill provider takes the 

24-hour wire rod requirement 
plus the Shiping Rod Product pro- 
vider’s requirement, and after ap- 
plying the applicable heats from the 
billet yard, issues the 24-hour rod 
mill schedule. The Rod Mill pro- 
vider whom we previously men- 
tioned by calling him Billet pro- 
vider, has of course been ordering 
steel from the open hearth in ac- 
cordance with the weekly memor- 
andum from the various product 
schedules, and further making daily 
releases of preference to keep the 
billet stock piles at a 2 week supply 
level of each commonly used grade. 


*x * @ 


HE foregoing discussion applies 

directly to those items coming 
from 5 gauge rods, and with a 
slight variation applies also to the 
orders coming from larger sizes of 
rod. In the latter case, one of the 
two rod mills is set on a sequence 
of size rollings at the beginning of 
each schedule period. The sequence 
is so arranged as to supply all 
reinforcing bars in the first part 
of the period, followed by rollings 
of every size of which the mill is 
capable once during the balance of 
the period. The latter rollings are 
constituted by the properly loaded 
Shipping rod product schedule and 
a recapitulation of the large size 
rods required to complete all the 
other properly loaded mill product 
schedules. In this case only, ma- 
terial is stocked ahead of an oper- 
ation to the extent of one schedule 
period’s requirement; however, pro- 
visions have been made for this 
warehousing in process because of 








BORAX 
for 
Wire Drawing 


After pickling, BORAX can be 
applied with one dip; dries in 
three minutes in an oven tem- 
perature of 150° F. to provide a 
coating that will not check or 
flake off in storage. Dissolves 
readily in water and is dust free. 
BORAX, other than being an ex- 
cellent vehicle for picking up 
the drawing lubricant, is rust in- 
hibiting and a natural flux that 
will facilitate the making of 
good butt welds. Use BORAX to 
make better wire at less cost. 
Used in many mills. 


Send for complete particulars 


PACIFIC COAST BORAX CO. 


51 Madison Ave., New York 10, N.Y. 








Specialized Industrial Cleaning 








A Coat of 
Many Values 


HVE you tried the Oakite 
CrysCoat* Process for coat- 

ing ferrous rods and wire? It has 

five important advantages: 

1. Longer die life 

2. Cleaner, brighter wire 

3. Superior rust-resistance 

4. Increased production 

5. Greater economy 


The Oakite Technical Service 
Representative in your neigh- 
borhood will be glad to show 
how easily you can put the Oakite 
CrysCoat Process into operation. 


*Reg. U.S. Pat. Off. 


OAKITE PRODUCTS, INC. 
52A Thames Street, NEW YORK 6, N.Y. 


Technical Representatives in Principal Cities of U.S. & Canada 





MATERIALS © METHODS © SERVICE 
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Large stock on hand of 
domestic and imported 
dies available for imme- 
diate shipment in sizes 
from .0004” to .081”. 


BALI OF Fae 
DIES AND NOZZLE CO., Inc. 
6825 Adams St., Guttenberg, N. J- 
Quality Diamond Dies Since 1870 


Famous Wire Drawing Diamond Dies 





All sizes from .080 down to .00039 
in stock in New York. 


Appropriate profiles available for 
soft, medium and hard metals or 
to your specifications. 


VIANNEY WIRE DIE WORKS 


250 E. 43rd St., New York 
V. J. Boulin, Manager 
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the economic expediency of mini- 
mizing extensive rod mill size 
changes. These rollings are tallied 
and the notices distributed to the 
various product providers. Upon re- 
ceipt of notice that large size rods 
for a particular order have been 
rolled, the product provider is able 
to begin the drawing and finish- 
ing of those orders by making them 
part of his 40-hour wire require- 
ment in the same manner as all 
other orders. 


Daily Shipments 

S orders are completed, the 

Product Provider’s copy of the 
sales order is turned over to the 
shipping department. The shipping 
department in turn lozds the ma- 
terial in cars or trucks, and issues 
a manifest certifying the order. has 
been shipped complete. Copies of 
these manifests are sent to the 
product provider who crosses the 
item from his schedule, to the 
Order Department which arranges 
for clearance of the car and notifies 
the customer of the shipment, and 
to the billing department which 
issues an invoice to the customer. 


PART IV 


HE technical aspects of drawing 

wire are still the subject of much 
research. Great progress has been 
made in the past 20 years, and al- 
ready many drawing and finishing 
practices are becoming well de‘ined 
and to some extent standardized 
throughout the industry. As prac- 
tices respecting metal grades, rod 
sizes, breakdown sizes, coatings, 
finishes, coil weights, end physical 
properties become more univer- 
sally defined and standardized, it 
will be possible to advance cor- 
respondingly in scheduling prac- 
tices. 


Bulletin Covers Grips 


bulletin issued by Smith De- 

vices, 331 No. 4th St., Philadel- 
phia 6, Pa., describes a very com- 
plete line of industrial grips for 
rods, cables, drums, barrels, boxes, 
plates, besides a line of cable 
binders, trip hooks, package cradles, 
and so forth. Pictures and descrip- 
tions cover each item. A copy of the 
bulletin will be mailed upon request 
to those desiring it. 









For cutting high tensile 
strength wire, spring wire, 




















hard wire rope, stranded 
guy wire, tie wire, cables of 
all kinds — any kind of wire 
hard or soft — there is a | 33x 
Porter Cutter specially de 
signed to do each HA 
job faster, easier and 
safer. Porter Cutters 
are practically stand- 
ard equipment 
throughout the entire 
wire industry. 


SEND FOR FOLDER 
showing the newly 
designed improved 
Porter Cutters. 







PORTER, INC. 


Somerville, Mass 


aK. 


74 Foley St 

















and 
Carbide 


When you use Wayne Dies, 
you are getting MAXIMUM 
service at MINIMUM cost. 
Wayne offers you complete 
service on round, shaped, 
extrusion and tubing dies. 


We also make die machin- 
ery and are equipped to 
rebuild your old equipment. 


WAYNE WIRE DIE CO. 


200 Pennsylvania Avenue, 
Hillside 5, N. J. 
Tel.: ELizabeth 2-2456 








WIRE 











-0006 - .120 
eoUstTRe, 


‘ 4 
s 3 ° 
YPpiies 18° 
R.R. 4, P.O. Box 66, Fort Wayne Ind. 


DIAMOND 


DIAMOND 
DIES POWDER 














NEW ENGLAND WIRE DIE CO. 


7 Forsberg St., Worcester, Mass. 
EXPERT RECUTTING 
DIAMOND DIES, DIAMOND POWDERS 
Eastern Representative of 
Ajax Industrial Supplies, Inc. 














DIAMOND DIES 
000’s to .102 


Fort Wayne Wire Die Inc. 


2625 E. Pontiac St. Fort Wayne, Ind. 











CHAMPION DIAMON 


COMPANY, INC. 
551 Fifth Ave., New York 17 





CONSULTANT AND SPECIALIST 


DRAWING LUBRICANTS 


Hans C. Bick, Inc. 


READING, PA. 














Drawing 
Diamond 
Dies 





COCHAUD 
WIRE DIE CORPORATION 


300 W. 56th St. NEW YORK 
Tel. COl. 5-1340 
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Outstanding Personalities 
of the Wire Industry 
(Continued from page 961) 


and bookbinders’ machinery. Cur- 
rently the firm is best known as 
the producer of the Stokes-Stand- 
ard hydraulic toggle type molding 
press. 


Forrest E. Allen Joins 
International Nickel 


ORREST E. Allen, formerly a 

member of the faculty of Iowa 
State College in the Department of 
Mechanical Engineering, and As- 
sociate Professor in charge of the 
instruction on metallurgy, has joined 
the Development and Research Di- 
vision of The International Nickel 
Company, Inc., it was announced by 
T. H. Wickenden, Vice President 
in charge of that Division. 

k ok * 


E will make his headquarters 

at New York and will work 

on the Company’s Educational Pro- 

gram with universities and colleges 
in the United States. 


se ix 


R. Allen has had considerable 
practical and consulting ex- 
perience during his association with 
Iowa State College in the past nine 
years. He received a B. S. degree 
in Mechanical Engineering from Mi- 
chigan State College in 1936 and 
an M. S. degree in Mechanical En- 
gineering from the University of 
Michigan in 1939. 


xe. 


E is a member of the Amer- 

ican Foundrymen’s Society, 

the American Society of Engineer- 

ing Education and the American 

Society for Metals to which he was 

Chairman-elect of the Des Moines 
Chapter for the 1948-1949 term. 


Hamersley Sales Promotion 
Manager for Firth Sterling 


ESTER B. Hamersley has been 
appointed sales promotion man- 
ager by Firth Sterling Steel & Car- 
bide Corporation, with headquar- 
ters at McKeesport, Pennsylvania. 
Mr. Hamersley was former!y assist- 
ant sales manager of Sigrode Steel 
Strapping Company of Chicago and 
previously division manager of 
Fairbanks Morse & Company. 





DIAMOND CARBIDE 
DIES 


KELLY 


WIRE DIE CORPORATION 
19 W. 34th St. New York 











WIRE DRAWING, EXTRUSION, 
HEADING and SHAPED DIES 


Mandrels and Wear Resisting 
Tungsten Carbide Parts. 
EASTERN TUNGSTEN CARBIDE CO. 
40 E. Bigelow St., Newark 5, N. J. 








DIAMOND WIRE 
DRAWING DIES 


INDIANA WIRE DIE COMPANY 
314-324 E. Wallace St., 
Fert Wayne, Indiana 








Finishing and Recutting 
Diamond and Carbide 


Wire Drawing Dies our specialty 


OOSIER CARBIDE DIE, INC. 
P. O. Box 423, FT. WAYNE, IND. 











INDIANA 
DIAMOND DIES AND 
TUNGSTEN CARBIDE DIES 


ALL SIZES 
AND SHAPES 


oe 
DIAMOND POWDER 


o¢ 


DIAMOND TOOLS 


o¢ 


Address inquiries to 


INDIANA WIRE DIE CO. 
314-324 E. WALLACE ST. 
FORT WAYNE 6, INDIANA 
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(TRANSFORMERS | 


* STANDARD and SPECIAL * 
AIR — OIL or WATER-COOLED 
Sizes from “4 to 400 KVA 


: | |B 








* FINE WIRE BUTT WELDERS * 
* SPOT WELDERS * 


EISLER ENGINEERING CO. INC. 
747 Seuth 13th St. 


Newark 3, N. J. 








DI-ACRO Bender No. 1 


forms round, flat or square 
wire to accurately duplicated 
shapes. 

Send for Catalog 


O’Neil-Irwin Mfg. Co. 
303 — 8th Ave. 
Lake City, Minnesota 











METAL PICKLING EQUIPMENT 
(Acid-Resisting) 
Hairpin Type 
Wire Pickling Yokes 
CLARK. E. GORDON, INC., 
8-165 General Motors Building, 
Detroit 2, Michigan 








WIRE DRAWING MACHINERY 
AND EQUIPMENT 


Rod Frames — 16” Frames, 8” Frames — 
Take-Up Frame, Wire — Pointers — Puller 
Tongs. — General and heat resisting alloy 
castings for wire mill use. 

Circulars on Request. 

BE. J. SCUDDER FOUNDRY & 
MACHINE CO. 
TRENTON, N. J. 











Specify SAUEREISEN 


ACIDPROOF CEMENTS—COMPOUNDS 
FOR 


Tanks. Sewers, Stacks, Floors 
Technical cements for all purposes 


Send sketches or samples 


Savereisen Cements Company ~ Pittsburgh 15, Penna 








MUSIC WIRE 


For Mechanical Purposes 
Plain Polished, Tinned, Straightened 
and Cut Lengths 
Fine Sizes — Special Wires — Strands 
and Cables — Spooled and 





Coiled Wires 
Aluminum Pure Iron 
Annealed Pure Nickel 
—. Resistance 
iccceke Stove Pipe Wire 
Slousl Stainless 
Music Wire Straightened and 
Nickel Silver ut 
Oil Tempered Tag Wire 
Phosphor Bronze Trolling Wire 
Picture Wire Leader Wire 


THE MALIN & CO. 
2514 Vestry Ave., Cleveland 13, Ohio 
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Latimer to Represent 
Heil In Michigan 


HE Heil Process Equipment Cor- 
poration, Cleveland 11, Ohio, an- 
nounces the recent appointment of 
Ira S. Latimer as their Sales Agent 
in Eastern Michigan. He is an ex- 
perienced steel mill metallurgist. 
For twelve years, he was associated 
with the Rotary Electric Steel Com- 
peny of Detroit, as Metallurgical 
Engineer, Sales Metallurgist, and 
Chicago District Manager. 
kk * 


R. Latimer brings to his new 
enterprise a thorough tech- 
nical and business background that 
will be helpful to those interested 
in chemical-proof equipment (tanks, 
linings, heating units, crates, yokes, 
and baskets) for pickling depart- 

ments. 

kk * 


IS office is located at 817 Book 
Building, Detroit 26, Michigan. 


x * * 


Magnuson Arrives at 
Quarter Century Post 


HE Magnuson Products Corpora- 
tion, of Brooklyn, N. Y., man- 
ufacturers of the well-known PER- 
MAG Cleaning Compounds for in- 
dustrial purposes, celebrate their 
twenty-fifth anniversary this month. 
k ok * 
DWARD Magnuson, president of 
the corporation, was earlier en- 
gaged in a number of business 
enterprises; and from both executive 
and sales experience gained over 
the years, combined with his in- 
ventive genius, energy and practical 
knowledge of soaps and cleaning 
compounds, the Magnuson Corpo- 
ration was launched in 1923. 
k ok * 


ODAY the products of the Mag- 
nuson concern, made and sold 
under the PERMAG trade name, 
are well-known in the fields served. 
More than 350 distinct products are 
distributed to the cleaning com- 
pound and detergent trade through- 
out the United States and Canada. 
These industries embrace the auto- 
motive, textile, dairying and food 
processing plants, transportation, pa- 
per mill, metal working and a mul- 
titude of other large industries that 
require effective cleaning materials 








SPECIALISTS IN 


DRAWING COMPOUNDS 
SOAP POWDERS 


for 


WIRE DRAWING 


Established in 1906 


NEIL C. POTTER 


24 COMMERCE ST. 
NEWARK 2, N. J. 














WIRE SPOOLING 
STRAIGHTENING and CUTTING 
PAPER and COTTON SERVING 

BRASS, BRONZE, COPPER & STEEL 

WIRE IN STOCK 


PARAMOUNT WIRE COMPANY 
100 Bleecker Street, 
New York 12, N. Y. 











ORDER YOUR COPY NOW 
LIMITED EDITION 


“Diamond and Gem Stone 
Industrial Production” 


by 
PAUL GRODZINSKI 
PRICE $5.00 


The use of diamonds and gem stones 
as dies for fine wire drawing, and of 
diamonds for cutting tools, is com- 
paratively recent. Today it is exten- 
sive and increasing. In this book the 
author has brought together all the 
data and information available on 
the subject and has added tthe re- 
sults of his own experience and re- 
search. Although dealing mainly 
with the actual production of the 
dies and tools, the knowledge this 
book imparts is of prime importance 
to tool users. Efficiency and economy 
in the use of diamond and gem stone 
dies and tools is not possible with- 
out a knowledge of production 
methods. 

‘There are reference tables and a 
large number of specially drawn il- 
lustrations included in this book. An 
endeavor has been made to leave no 
phase of the subject untouched. 


These books are imported from 
England and we are unable to 
carry a large stock, so 


MAIL YOUR ORDER TODAY 


WIRE & WIRE PRODUCTS 
300 MAIN ST. STAMFORD, CONN. 





WIRE 




















CHEMICAL AND 
TECHNICAL 
DICTIONARY 


Prepared by staff of scientists under 
editorship of 


H. BENNETT 


Puts 50,000 essential working facts at 
your fingertips. 
trade names and many useful conversions 


Includes directory of 


and other tables of interest to scientists. 


1055 PAGES PRICE $15.00 
6” x 9” 


Send your order to 


WIRE and WIRE 
PRODUCTS 


300 MAIN STREET STAMFORD, CONN. 

















STEEL WIRE 


by MAURICE BONZEL 


Translated and Published by 


Kenneth B. Lewis 
Consulting Engineer 


oe * * 


Price $15.00 


495 pages—414 illustrations 


: os 
SEND ORDERS TO 


WIRE and WIRE PRODUCTS 
300 Main St., Stamford, Conn. 





to keep premises and equipment 
clean and for the processing of 
metals. 

k ok 


Ds success of the Magnuson en- 
terprise is largely due to the 
integrity and sound business judg- 
ment of the founder, Mr. Magnuson 
and his associates who have guided 
the concern through the years of 
prosperity as well as those of ad- 
versity; during these periods special 
attention has been paid to the in- 
dividual customer’s requirements in 
the solution of cleaning problems 
which have arisen. 
ee 


peas Products factory is lo- 
cated on Third Street, Brooklyn, 
N.Y., in a substantial brick building 
together with large storage and 
warehouses for handling the fast 
expanding business. More than 125 
employees and a large sales organ- 
ization, which is located in chief 
cities of the country, comprise the 
efficient force that carry on the 
operations in the production and 
distribution of their products. A 
competent technical service is main- 
tained and does the research work 
in the development of formulae and 
compounds for special problems. 
k ok 


N Canada, the Canadian PERMAG 
Products, Ltd. looks after the re- 
quirements of Canadian users of 
PERMAG. Representatives and 
warehouses are located in Montreal 
and Toronto. 
a a 
DWARD Magnuson was born in 
Sweden and came to America 
to make it his permanent residence 
in 1910, after following an interest- 
ing and adventurous sea career. 
He is recognized as one of the most 
successful Swedish-American man- 
ufacturers and a generous and ac- 
tive supporter of Swedish-American 
causes and projects. The Swedish 
Hospital in Brooklyn, of which he 
is president, is one of his major 
interests; the institution is noted as 
a model of efficiency and service. 





ADVERTISING is a service to a 
magazine’s readers. Methods, ma- 
terials, and machinery were devel- 
oped under the stress of war. Both 
editorial matter and advertisements 
keep you informed on what is hap- 
pening in industry. 
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FURNACE ENGINEERS INC. 
FURNACES 


FOR THE 
WIRE INDUSTRY 





1551 W. Liberty Ave 
Pittsburgh, Pa. 














ZINC WIRE 


THE PLATT BROS. & CO. 
WATERBURY, CONN. 
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Machinery For 
Wire, Tube, and Brass Mills 
409 Mulberry Street, Newark, N. J. 








Annealing Pots and Boxes 
Galvanizing Kettles 
Lead and Spelter Pans 
Pressure Vessels 


National Annealing Box Ca. 
Established 1895 
Washington, Penna. 














SLEEPER & HARTLEY, Inc. 


Designers and Builders 





SPRING COILERS 
WIRE WORKING MACHINERY 
WIRE MILL EQUIPMENT 
SPECIAL MACHINERY 





Address Inquiries to 


Box 1249 
WORCESTER. MASS. 











(NATIONAL MACHINERY EXCHANG 


WIRE WORKING MACHINERY 
“Offered for Prompt Shipment” 


WATERBURY-FARREL Continuous Wire 
Drawing Machines No. Sleeve Type, 
Motor Driven with A. C. Motors, 1/4” 
Cap. and Down. 

WATERBURY & MANVILLE = Cold 
Headers and Thread Rollers. 

NILSON & BAIRD Nos. 1, 2, & 324 
Four-slides. 

U. S. TOOL No. 33 MULTI-SLIDES. 

SLEEPER & HARTLEY. and TORRING- 
TON Coilers. 

LEWIS & SHUSTER Round and Shaped 

ire Automatic Straightening and Cutting 
Machines. 

LEWIS No. 3-F & No. 4-F Flying Shear 

Wire Straightening & Cutting Machines. 








128-138 MOTT ST. NEW YORK, N. Y. 
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LANCASTER, ALLWINE & ROMMEL 


REGISTERED PATENT ATTORNEYS 
Suite 438, 815— 15th Si., N. W. 
Washington 5, D. C. 

& 


Practice 
before U. S. Patent Office. Vali- 
dity and Infringement Investiga- 
tions and Opinions. 
Booklet and form “Evidence of 
Conception” forwarded upon re- 
quest. 








KENNETH B. LEWIS 
CONSULTING ENGINEER 
Wire Mill Equipment, Layout 
and Practice 
43 Midland St., Worcester, Mass. 
Phone: Worcester 5-6033 











Consultants on 
SPRING DESIGN 
Materials & Applications 

Methods & Manufacturing 
THE CARLSON COMPANY 
277 Broadway New York 7, N.Y. 
BArclay 7-2552 














WIRE SPOOLING—COILING, ETC. 
Open Capacity at present any size Spools 
or Reels, any gauge. 
Permit us to quote you on your re- 
quirements. 

JERSEY SPECIALTY Co. 


Route 23 — Little Falls, N. J. 
Phones: L. F. 4-0784 or 1258 














WOOD REELS and SPOOLS 
AMERICAN WOODWORKING 
COMPANY 
1” to 60” Diameters 
OVER 50 YEARS EXPERIENCE 
1674 No. Lowell Avenue 
Chicago, Ill. 











AD THOUGHT 


May we suggest that read- 
ing the ads be made a reg- 
ular habit. And when you 
write to an advertiser for in- 
formation, it helps us and 
identifies your inquiry to say 
you saw the ad in WIRE 
AND WIRE PRODUCTS. 
Will you do this? 
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Fumes and Ventilation 
in the Wire Mill 
(Continued from page 903) 


Jares, Joseph. Disposal of Oil and Varnish 
Fumes by Combustion. Industrial Gas, 
April 1948, page 6. 


Phelps, H. R., Exhaust Systems for Pickl- 
ing Tanks. Better Enameling, March 
1940. 


Fume Separator. Metal Finishing, De- 
cember 1947, vage 99; November 1947, 
page 42. 


Heating Comfort Speeds Production in 
Garment Plant. Industrial Gas, De- 
cember 1947, page 15. 


Plant “Work Zones”. STEEL, Septem- 
ber 22, 1947, page 100. 


Koch, A. H. Heating Make-Up Air for 
Worker Comfort, Mill & Factory, De- 
cember 1947. 


HOT GALVANIZING, Side Hood over 
Galvanizing Pot. STEEL, October 7, 
1946, page 139. 


Exhaust Unit for Fume Supression. The 
Iron Age, May 29, 1947, page 63. 


A Modern Stripping Tank. Metal In- 
dustry, October 1938, page 474. Hood 
and Fan. 


Merish, Fred., Circulating Unit Heaters 
Reduce Production Costs in Metal Plants. 
STEEL, February 8, 1937, page 39. 


Connolly, J. M. Svace Heating, Industrial 
Gas, January 1939, page 12. 


Macmillen, C. E. War Declared on “Old 
Man Hi Humidity”, Industrial Gas, April 
1936, page 14. 


Hoover, J. R. Modern Fume and Acid 
Sewer Serves Continuous Strip Pickling 
Unit. STEEL, March 29, 1937, page 71. 

Imhoff, Wallace G., The Fume Problem. 
Wire & Wire Products, April 1948, page 
312; Same, May 1948, page 399. 


Air Conditioning Eauipment Must Be 
Kept Clean. Oakite News Service, 1948, 
page 35. 


Heating System for High Ceiling Build- 
ings, Blast Furnace and Steel Plant 
1948, February, page 221. 


Buente, C. F. Semicontinuous Strip Pickler 
Handles Individual Coils. STEEL, Sep- 
tember 25, 1944, page 90. 


Equipment for Wide Strip Pickling Sys- 
tem Rubber Lined. STEEL, May 11, 
1936, page 53. 


Fritz, Dr. H. E. Modern Strip Pickling 
Equipment. The Iron Age, September 
6, 1934, page 96. Control of Fumes. 
Compact Design of Pickler Makes Space 
Savings Possible. STEEL, November 
22, 1937, page 56. 


Mulcahy, E. W. Combination of Acids 
Employed in Pickling Process. STEEL, 
April 15, 1946, page 123. 

Littlefield, R. J. Coping With Fumes. 
Hazards and Safety. January 1939, 
page 16. 


Imhoff, Wallace G. The Fume Problem in 
Hot Dip Galvanizing. A paper presented 
to The American Hot Dip Galvanizers 
Association, Cincinnati Meeting, 1943. 
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DIAMOND TOOLS 
by 
Paul Grodzinski 


PRICE $5.00 


This book is concerned with industrial 
diamonds and other precious stones. 
It gives information about their pro- 
duction and qualities, their cutting 
and uses and, of course, devotes con- 
siderable space to the use and man. 
ufacture of diamond dies for wire 
drawing. One chapter is devoted to 
diamond powders. 

Besides being profusely illustrated, 
there are many reference tables provid- 
ing much useful data. An effort has 
been made to treat every phase of the 
subject in a practical and helpful 
manner. If you are making diamond 
dies or tools, or using them, you can- 
not afford to be without this book. 


You may order it from 
this office. Just send 
check or order to: 


WIRE & WIRE PRODUCTS 
300 Main Street Stamford, Conn. 











BOOKS 


Elementary Physical 


Metallurgy 


By Edward G. Mahin, Ph D. 
290 Pages. Price $6.00 


This new book covers Metallo- 
graphy, Mechanical Properties 
of Metals, Pyrometry and Ther- 
mal Analysis, Iron-Carbon Sys- 
tem, Solid Solutions, Mechanical 
Deformation, Thermal Treat- 
ment, Cast Irons, Surface Hard- 
ening and Non-Metallic In- 
clusions. 

Each subject is clearly and com- 
pletely treated in all its metal- 
lurgical ramifications, making it 
an excellent textbook and a good 
reference work for metallurgical 
engineers. 

The book is published by the 
Chemical Publishing Company. 


Orders may be sent fo: 


WIRE & WIRE PRODUCTS 


300 MAIN STREET 
Stamford e Connecticut 
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Publicity on Job Promotion 
Can Cut Plant Turnover 


STABLISHMENT of a “promo- 

tion publicity program” by em- 
ployers is recommended by the 
Labor Relations Institute, New 
York, as an effective means to re- 
duce job turnover and improve plant 
morale. 

k ok * 


ORKERS rate promotion pros- 

pects as one of the three most 
important factors in appraising the 
desirability of a job, according to 
a survey conducted by the Institute 
among foremen in several large 
plants. The foremen indicated that 
in their opinions the only job factors 
given more weight than promotion 
prospects by the average worker 
were good wages and job security. 


xk kek * 


promotion publicity effort to 

reduce job turnover now, is 
especially important, the Institute 
points out, because labor shortages 
are tightening and the defense pro- 
gram is expected to absorb about 
one million workers during the next 
year. 

x *% *® 


HE employee wants to know two 
things about a company’s ad- 
vancement program: 


1. What are the lines of advancement 
from my job? 


2. How can I prepare myself for a bet- 
ter job? 
x *k* * 


O supply the desired informa- 
tion it is recommended that em- 
ployers: 


* Prepare a job advancement table 
showing the stenvs by which each 
worker can advance within the com- 
pany. 

Spell out the requirements for pro- 
motion. 


*% 


* 


If the company has a training program, 
information should be given on the 
method of selecting candidates. 


Workers should be advised of trade 
school, night high school, or other 
outplant courses. 


* 


When you write an advertiser for prices 
or information, PLEASE MENTION the 
fact that you saw his ad in WIRE AND 
WIRE PRODUCTS. It identifies your in- 
quiry and expedites service. 
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Formation and Properties of 
Martensite on the Surface 
of Wire Rope 
(Continued from page 875) 


the higher carbon martensite cracks 
on bending depending on the sever- 
ity of bending and the carbon con- 
tent. In martensite on .55% carbon 
and lower carbon steel rope wire, 
tearing rather than cracking takes 
place and requires considerably 
more bending than do the higher 
carbon steels. 
k ok * 


HESE tests suggest that where 

service conditions tend to form 
martensite, the damaging effect of 
the martensite can be reduced by 
lowering carbon content and if the 
carbon content is .55% or lower, 
the danger of broken wires from 
martensite formation is greatly re- 
duced. 

x *®- 
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x kk 
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Nickels Alloys 


HE International Nickel Com- 

pany, Inc., revised List “A” of 
current publications on Nickel Al- 
loy Steels, Nickel Cast Irons, Nickel 
Brass & Bronzes, and Nickel Plat- 
ing is now available. Publications 
offered cover the production, fab- 
rication, properties and uses of 
Nickel Alloys for industrial appli- 
cations, and the production, pro- 
perties and use of Nickel electro- 
deposits. 





Registered metallurgical engineer, 12 years 
supervision of laboratory, including: phys- 
ical and chemical research, patenting, 
galvanizing, metallography, complaints, 
and routine testing of hi-carbon and rope 
wire, desires work of this nature or sales 
engineering. 
Apply Box No. 512 
WIRE & WIRE PRODUCTS 








FOR SALE 
Good quantity of flat bed 9 hole con- 
tinuous wet machines with spooler attach- 
ment suitable for copper, bronze and 
steel fine wire. 
Reply Box No. 511 
WIRE & WIRE PRODUCTS 








FOR SALE 


A number of 1” and 2” Continuous Twist 
Hexagon Poultry Netting Machines and 
auxiliary equipment. 
Reply Box No. 510 
WIRE & WIRE PRODUCTS 








FOR SALE 


Waterbury-Farrel Continuous Wire Draw- 
ing Machine No. 2, 14 Die Cone Type. 
50 H.P. Motor driven with 1000 lb belt 
type spooler. Copper machine with fin- 
ishing speed of 45000 feet per minute 
for size 18 to 22 B&S Gauge. 

Reply Box No. 509 

WIRE & WIRE PRODUCTS 








REPRESENTATIVE WANTED 


for Hartford, Conn. area on tungsten car- 
bide tools and dies. Replies confidential. 
Good opportunity. 
Reply Box 514 
WIRE & WIRE PRODUCTS 








IN STOCK FOR QUICK SALE 


4 WIRE STRANDERS (1343) used 
very little. 


(2) Robinson 6” x7 spool 
Take up reel 742 H.P. motor 


(2) Rebinscn 9” x 7” spool 
Take up reel 10 H.P. motor 


KINGS COUNTY MACHINERY 
EXCHANGE 


408 Atlantic Ave., Bklyn 17, N.Y. 
TRiangle 5-5237 











10 MICRO BUTT WELDERS 


For steel or copper wire — .010” to .062” 
diameter. Model E-I-S made by Micro Products 
Co., Chicago, Ill. New. 

PRICE: $250.00 EA. 

Progressive SEAM WELDER 150 KVA, New. 
National SPOT WELDER, press type, 40 KVA. 
for brass or aluminum. 

Tons of bronze and stainless rod. 
Airco and Linde Shape Cutting Machines. 
Welding supplies of all kinds, New & Used. 


RALL SUPPLY CO. 
110 East 42nd Street, New York 17, N. ¥. 
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ABRASIVES— 


Norton Co., Worcester, Mass. 


ACID INHIBITORS— 


American Chemical Paint Co., Ambler, Pa. 
Oakite Products, Inc., New York, x. 
Parkin, Wm. M., Co., Pittsburgh, Pa. 


ACID-PROOF CONSTRUCTION 


Ceilcote Co., The, Cleveland, Ohio. 

Haveg Corporation, Newark, Del. 

Heil Process Equipment Corp., Cleveland, Ohio. 
Knight, Maurice A., Akron, Ohio. 

Nukem Products Corp., Buffalo, N.Y. 
Sauereisen Cements Co., Pittsburgh, Pa. 


ANNEALING MACHINES—Open Flame 
Syncro Machine Co., Perth Amboy, N. J. 


ANNEALING POTS AND BOXES— 
National oe Box Co., Washington, Penna. 
Scudder, By aceaiaiaie & Machine Co., 

Trenton, 


ARMORING EQUIPMENT— 


American Insulating Mach’y. Co., Phila., Pa. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 

Wire & Textile Machy, Inc., Pawtucket, R. I. 


BAKERS—Rod and Wire 


Carl-Mayer Corp., The, Cleveland, Ohio. 
Morgan Construction Co., Worcester, Mass. 


Ross, J. O., Engr. Corp., New York, N. Y. 


BAR STOCK—Stainless Steel 


Armco Steel Corp., The, Middletown, Ohio. 

American Steel & Wire Company, Cleveland, 
Chicago, New York. 

Columbia Steel Co., San Francisco, Calif. 

U. S. Steel Export Company, New York, N. Y. 


BENDERS— 
O’Neil-Irwin Mfg. Co., Minneapolis, Minn. 


BOBBINS—Braider & Wire Weaving 


Apco Mossberg Co., Attleboro, Mass. 

Hubbard Spool Company, Chicago, III. 
Mossberg Pressed Steel Corp., Attleboro, Mass. 
Wire & Textile Machinery, Inc., Pawtucket, R.I. 


BORAX—Wire Drawing 
Pacific Coast Borax Corp., New York, N. Y. 


BORON CARBIDE— 


Norton Co., Worcester, Mass. 


BRAKES—Pneumatic 
Entwistle, Jas. L. Co., Pawtucket, R. I. 


BRAKES & SHEARS— 
O’Neil-Irwin Mfg. Co., Minneapolis, Minn. 


BRICKS—Acid Proof 
Nukem Products Corp., Buffalo, N. Y. 


CABLE LACQUERING OVENS— 
Industrial Ovens, Inc., Cleveland, O. 


CABLE—Steel & Copper 
Jones & Laughlin Steel Corp., Pittsburgh, Pa. 


CARRIERS—Braider, High Speed 

Apco Mossberg Co., Attleboro, Mass. 
Mossberg Pressed Steel Corp., Attleboro, Mass. 
New England Butt Co., Providence, R. I. 
Williams, A. R., Machy Co. Ltd., Toronto,Canada. 
Wire & Textile Machinery, Inc. “sy Pawtucket, R.1. 
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CASTINGS—Wire Mill 


Scudder, E. J. Fdry. & Mach. Co., Trenton, N.J. 


CEMENTS—Acid Proof 


Ceilcote Co., The, Cleveland, Ohio. 
Sauereisen Cements Co., Pittsburgh, Pa. 


CEMENTS—Refractory 


Norton Co., Worcester, Mass. 
Sauereisen Cements Co., Pittsburgh, Pa. 


CHEMICALS—Cleaning 

American Chemical Paint Co., Ambler, Pa. 
Apex Alkali Products Co., Philadelphia, Pa. 
Magnus Chemical Co., Garwood, N. 

Magnuson Products Corporation, Brooklyn, Ne. 
Metal & Thermit Corp., New York, N. Y. 
Oakite Products, Inc., New York, 

Parkin, Wm. M., Co., Pittsburgh, Pa. 


tandard Industrial Compounds Co., Chicago, IIl. 


CHEMICALS—Stearates 


American Cyanamid Co., Industrial Chemicals 
Division, New York, N. Y. 


CLEANERS—Metal and Hand 
American Chemical Paint Co., Ambler, Pa. 
Apex Alkali Products Co., Phila, Pa. 
Magnus Chemical Co., Garwood, 

Metal & Thermit Corp., New York, N. Y. 
Nopco Chemical Co., Harrison ee 
Oakite Products, Inc., New York, 


Uy. 
Standard Industrial Compounds Co. ‘ "Vices, Ill. 


CLEANING & PICKLING EQUIP.— 
Bronze Die Casting Co., Pittsburgh Pa. 
Cleveland Tramrail Div., of the Cleveland 

Crane & Engineering Co., Wickliffe, O. 
General Chemical Division 


Allied Chemical & Dye sia New York, N.Y. 


aveg Corp., Newark, Del 


Heil Process Equipment Corp., Cleveland, Ohio. 


Metal & Thermit Corp., New York, 
Morgan Construction Co., Worcester, Mass. 
Nukem Products Corp., Buffalo, N. Y. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Wean Equipment Corp., Cleveland, Ohio. 
Wilson, Lee, Engr. Co., Cleveland, Ohio. 


CLOTH TESTERS— 


Scott Testers, Inc., Providence, R. I. 


CLOTH—WIRE, All Metals 


Roebling’s, John A. Sons, Co., Trenton, N. J. 


Wickwire Spencer Steel Division, 


Colorado Fuel & Iron Corp., Buffalo, N. Y. 


COATING COMPOUNDS— 
Apex Alkali Products Co., Philadelphia, Pa. 


General Chemical Division 


Allied Chemical & Dye Corp., New ‘aa N.Y. 


Magnus Chemical Co., Garwood, 
Miller, R. H., Co.. Inc., Homer, 9 Ry Se 
Oakite Products, Inc., New York, N. Y. 


Standard Industrial Compounds rahe «. Chicago, III. 


COILERS—Sheet, Strip and Wire 
Entwistle, Jas. L. Co., Pawtucket, R. I. 


Morgan Construction Co., Worcester, Mass. 
Ruesch, H. J. Machine Co., Newark, N. J. 
Wean Equipment Corp., Cleveland, Ohio. 


COLD HEADERS— 


Aiax Manufacturing Co., Cleveland, Ohio. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 


COMPOUNDS—Coppering 
American Chemical Paint Co., Ambler, Pa. 


COMPOUNDS—Diamond 


Magnus Chemical Co., Garwood, N. J. 
Engis Equipment Co., Chicago, III. 


COMPOUNDS—Metal Finishing 


American Chemical Paint Co., Ambler, Pa. 
Apex Alkali Products Co., Philadeiphia, Pa. 
General Chemical Division 

Allied Chemical & Dye Corp., New York, N.Y. 
Metal & Thermit Corp., New York, N. Y. 


COMPOUNDS—Rust Preventing 


American Chemical Paint Co., Ambler, Pa. 
Apex Alkali Products Co., Philadelphia, Pa. 
Magnus Chemical Co., Garwood, N. J. 
Nopco Chemical Co., Harrison N. J. 
Oakite Products, Inc., New York, N. Y. 


COMPOUNDS—Rust Removing 


American Chemical Paint Co., Ambler, Pa. 
Apex Alkali Products Co., Philadelphia, Pa. 
Oakite Products, Inc., New York, N. Y. 
Standard Industrial Compounds Co. ., Chicago, Ill. 


COMPOUNDS—Wire Drawing 


Apex Alkali Products Co., Philadelphia, Pa. 

Bick, Hans C., Inc., Reading, Pa. 

Magnus Chemical Co., Garwood, N. 

Magnuson Products Corporation, Brooklyn, N.Y. 
iller, R. . Co., Inc., Homer, N 

Nopco Chemical Co., Harrison N. J. 

Oakite Products, Inc., New York, N. Y. 

Pacific Coast Borax Corp., New York, W..¥. 

Potter, Neil C., Newark, N. 

Standard Industrial Compounds Co. , Chicago, Ill. 

Swift & Company, Chicago, IIl. 


COPHOLDERS—Steel 


Apco Mossberg Co., Attleboro, Mass. 
Hubbard Spool Company, Chicago, IIl. 
Mossberg Pressed Steel Corp., Attleboro, Mass. 
Wire & Textile Machinery Inc., Pawtucket, R.I. 


CRANES—Wire Mill 


Cleveland Tramrail Div. of the Cleveland 
Crane & Engineerin ‘o., Wickliffe, 

Morgan Construction Co., Worcester, Mass. 

Vaughn Machinery, Co., Cuyahoga Falls, O. 


CUTTING TOOLS—Carbide 


Carboloy Co., Inc., Detroit, Mich. 

Eastern Carbide Corp., New Rochelle, N. Y. 

Firth-Sterling Steel & Carbide Corp., Mc-Kees- 
port, Pa. 

Metal Carbides Corporation, Youngstown, Ohio. 

Rusch Wire Die Corp., Croton-on-the-Hudson, 
New York. 

Vascoloy-Ramet Corp., North Chicago, IIl. 

Willey’s Carbide Tool Co., Detroit, Mich. 


CUTTING TOOLS—Wire 


Porter, H. K., Inc., Everett, Mass. 


DIAMONDS—Industrial 


Balloffet Dies & Nozzle Co., Inc., Guttenberg, N.J. 
Champion Diamond Co., New York. 2 
Rusch Wire Die Corp., Croton-on-the- Hudson, aa > = 
Vianney Wire Die Wks. , New York, N 

Wayne Wire Die Co., Hillside, N. J. 


DIAMOND POWDERS— 


Champion Diamond Co., New York, N. Y. 
Eastern Carbide Corp., New Rochelle, N. Y. 
Indiana Wire Die Co., Fort Wayne, Ind. 

New England Wire Die Co., Worcester, Mass. 
Rusch Wire Die Corp., Croton-on-the-Hudson, N.Y. 
Wayne Wire Die Co., Hillside, N. J. 


DIAMOND TOOLS— 


Carboloy Co., Inc., Detroit, Mich. 

Eastern Tungsten Carbide Co., Newark, N. J. 

Firth-Sterling Steel & Carbide Corp., Mc-Kees- 
port, Pa. 

Indiana Wire Die Co., Fort Wayne, Ind. 

Metal Carbides Corporation, Youngstown, Ohio. 

Rusch Wire Die Corp., Croton-on-the-Hudseon, N.Y. 

Wayne Wire Die Co., Hillside, N. J. 


DIES—Cold Heading 


Carboloy Co., Inc., Detroit, Mich. 

Eastern Carbide Corp., New Rochelle, N. Y. 

Firth-Sterling Steel & Carbide Corp., Mc-Kees- 
port, Pa. 
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Hoosier Carbide Die Co.. Ft. Wayne, Ind. 
Indiana Wire Die Co., Fort Wayne, Ind. 
Metal Carbides, Corporation, Youngstown, 
Vascoloy-Ramet Corp., No. Chicago, Ill 


DIES—Diamond 


Ajax Industrial Supplies, “4 Fort Wayne, Ind 
Balloffet Dies & Nozzle Co., Inc., Guttenberg, N.J. 
meee Wire Die 4 ‘New York, “e 
Wayne Wire Die, Inc., Fort Wayne, Ind. 
Meta Wire Die Co., Fort Wayne, Ind. 
Kelly Wire Die Corp., New York, N. Y. 
New England Wire Die Co., Worcester, Mass. 
Rusch Wire Die Corp., Croton-on-the- Hudson, N.Y 
Vianney Wire Die Wks., New York, N. Y. 
Wayne Wire Die Co., Hillside, N. J. 


DIES—Eyelet 
Hoosier Carbide Die Co., Ft. Wayne, Ind. 
Kelly Wire Die Corp., New York, 
as ig aaa Die Corp., Croton-on-the- Hudson, 
N. Y. 


DIES—Lead Extrusion 
Carboloy Co., Inc., Detroit, Mich. 
Eastern Tungsten Carbide Ce. Newark, N. J 
Firth-Sterling Steel & Carbide Corp., 
port, Pa. 
Metal Carbides Corporation, Youngstown, Ohio. 
Robertson, John, Co., Brooklyn, 


Rusch Wire Die Corp., Croton-on-the- Hindson, N.Y. 


Wayne Wire Die io. Hillside, N. J. 
Willey’s Carbide Tool Co., Detroit, Mich. 


DIES—Pointing 
Sjogren Tool and Machine Co., Auburn, Mass. 


DIES—Repairs & Re-Cutting 
Ajax Industrial Supplies Inc., Fort Wayne, Ind 
Balloffet Dies & Nozzle Co., Inc., Guttenberg, N.]J 
Carboloy Co., Inc., Detroit, Mich. 
Cochaud Wire Die Corp., New York, N. Y. 
Eastern Tungsten Carbide Co., Newark, N. J 
Firth-Sterling Steel & Carbide Corp., 

port, Pa. 

Fr. Wayne Wire Die, Inc., Fort Wayne, Ind 
Indiana Wire Die Co., Fort Wayne, Ind. 
Kelly Wire Die Corp., New York, N. Y 
Master Wire Die Corp., Glendale, L. I., 
Metal Carbides, Corporation, Youngstown, 
New England Wire Die Co., Worcester, Mass. 
Rusch Wire Die Corp., Croton-on-the-Hudson, N.Y. 
Vascoloy-Ramet Corp., North Chicago, III. 
Vianney Wire Die Wks., New York, N. Y. 

Wire Die Co., Hillside, N. J. 

Mich. 


N. Y. 


Wayne 
Willey’s Carbide Tool Co., Detroit, 


DIES—Rod and Tube Drawing 
Balloffet Dies & Nozzle Co., Inc., Guttenberg, N.J. 
Carboloy Co., Inc., Detroit, Mich. 
Eastern Carbide Corp., New Rochelle, N. Y. 
Eastern Tungsten Carbide Co., Newark, N. J 
Firth-Sterling Steel & Carbide Corp., 
port, Pa. 

Indiana Wire Die Co., Fort Wayne, Ind. 
Kelly Wire Die Corp., New York, N. Y 
Master Wire Die Corp., Glendale, L. I., 
Metal Carbides Corporation, Youngstown, 
Rusch Wire Die Corp., Croton-on-the-Hudson, N.Y 
Vascoloy-Ramet Corp., North Chicago, IIl. 
Vianney Wire Die Wks.. New York. NY 
Willey’s Carbide Tool Co.. Detroit, Mich 
Williams, A. R., Machy Co., Ltd., Tors-nto Canada. 


DIES—Special Shapes, Etc. 
Eastern Carbide Corp., New Rochelle, N. Y. 
Hoosier Carbide Die Co., Ft. Wayne, Ind. 
Indiana Wire Die Co., Fort Wayne, Ind. 
Rusch Wire Die Corp., Croton-on-the-Hudson, N.Y 


DIES—Tantalum Carbide 


Balloffet Dies & Nozzle Co., Inc., Guttenberg, N.). 
rboloy Co., Inc., Detroit, Mich 
Firth-Sterling Steel & Carbide Corp., 

port, Pa. 
Kelly Wire Die Corp., New York, N. Y. 
Metal Carbides Corporation, Youngstown, 
Rusch Wire Die Corp., Croton-on-the-Hudson, N.Y 
Vascoloy-Ramet Corp., North Chicago, III. 
Vianney Wire Die Wks., New York, N. Y. 


DIES—Tubing 
Hoosier Carbide Die Co., Ft. Wayne, Ind. 


N. Y. 


Rusch Wire Die Corp., Croton-on-the-Hudson, N.Y. 


DIES—Tungsten Carbide 


Balloffet Dies & Nozzle Co., Inc., Guttenberg, N.J. 


Carboloy Co., Inc., Detroit, Mich. 
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Ohio. 


Mc-Kees- 


Mc-Kees- 


Ohio. 


Mc-Kees- 


Ohio. 


Mc-Kees- 


Ohio. 


Ne: 
Mc-Kees- 


Eastern Carbide Corp., New Rochelle, 

Firth-Sterling Steel & Carbide Corp., 
port, Pa. 

Hoosier Carbide Die Co., Ft. Wayne, —e. 

Kelly Wire Die Corp., New York, N. 

Master Wire Die Corp., Glendale, L. r. N. ¥. 

Metal Carbides, Corporation, Youngstown, Ohio. 

Rusch Wire Die Corp. Croton-on-the-Hudson, N.1 

Vascoloy-Ramet Corp., North Chicago, IIl 

Vianney Wire Die Wks., New York, N. Y. 

Wayne Wire Die Co., Hillside, N. J. 

Willey’s Carbide Tool Co., Detroit, Mich 

Williams, A. R., Machy Co., Ltd., Toronto, Canada. 


DRAW BENCHES— 
(See MACHINERY—Draw Benches) 


DRUMS—Flange Steel 


Howsam Spool Co., Aurora, IIl. 
Hubbard Spool Company, Chicago, IIl. 


DRUMS—Vulcanizing 
Mossberg Pressed Steel Corp., Attleboro. 
Watson Machine Co., The, Paterson, 


DRYING EQUIPMENT— 


Carl-Mayer Corp., The. Cleveland, Ohio. 
Industrial Ovens, Inc., Cleveland, Ohio. 
aN. 3 


Modern Plastic Machinery Corp., Lodi, 
Ross, J. O., Engineering Corp., New York, N.Y 


Mass 


Rockwell, W. S., Co., Fairfield, Conn. 
ENGINEERS—Consulting Sort ing 
Carlson Co., The, New York, 


ENGINEERS—Consulting Wire Mill 
Kenneth B., Worcester, Mass. 


Design 


Lewis, 


EQUIPMENT—Insulation Testing 


Davis, R. L., Elec. Co., Wallingford, Conn. 
Entwistle, James L.. Co., Pawtucket, R. T 
Williams, A. R., Machy. Co., Ltd., Toronto, Canada 


EYELETS—Brass or Zinc 
Platt Bros., & Co., The, Waterbury, Conn. 


FLUXES—Soldering 
American Chemical Paint Co., Ambler, Pa. 


FOAM PRODUCING COMPOUNDS— 


American Chemical Paint Co., Ambler, Pa. 
Parkin, Wm. M. Co., Pittsburgh, Pa. 


FRICTION PAY-OFF STANDS— 
Industrial Ovens, Inc., Cleveland, Ohio. 


FURNACES—Annealing 

Ajax Electric Co., Inc., Philadelphia, Pa. 
Carl-Mayer Corp., The, Cleveland, Ohio. 
Electric Furnace Co., Salem, Ohio. 
Furnace Engineers, Inc., Pittsburgh, Pa. 
Harper Electric Furnace Corp., Niagara Falls, N.Y 

ayes C. I., Providence, & 

Rockwell, W. S., Co., Fairfield, Conn. 
Surface Combustion Corp., Toledo, Ohio. 
Trauwood Engr. Co., Cleveland, Ohio. 
Wilson, Lee, Engr. Co., Cleveland, Ohio. 


FURNACES—Automatic 


Carl-Mayer Corp., The, Cleveland, Ohio. 
Electric Furnace Co., Salem, Ohio. 

Surface Combustion Corp., Toledo, Ohio. 
Wilson, Lee, Engr. Co., Cleveland, Ohio. 


FURNACES—Brazing 
Electric Furnace Co., Salem, Ohio. 
Firth-Sterling Steel & Carbide Corp., Mc-Kees- 
port, Pa. 

Rockwell, W. S., Co., Fairfield, Conn. 


FURNACES—Bright Annealing 
Electric Furnace Co., Salem, Ohio. 
Furnace Engineers Inc., Pittsburgh, Pa. 
Surface Combustion Corp., Toledo, Ohio 
Harper Electric Furnace Corp., Niagara Falls, N.Y. 
Rockwell, W. S., Co., Fairfield, Conn. 
Wilson, Lee, Engr. Co., Cleveland, Ohio. 


FURNACES—Electric 
Eisler Engineering Co., Newark, N. J. 
Electric Furnace Co., Salem, Ohio. 
Harper Electric Furnace Corp., Niagara Falls, N.Y. 
Hayes, .» Providence, ee 


Rockwell, W. S., Co., Fairfield, Conn. 
urface Combustion Corp., Toledo, Ohic. 
T'rauwood Engineering Co., The, Cleveland, Ohio 


FURNACES—Galvanizing Equipment 
Ajax Electric Co., Inc., Philadelphia, Pa. 
Electric Furnace io: alem, Ohio. 

Furnace Engineers, Inc., Pittsburgh, Pa. 
Rockwell, W. S., Co., Fairfield, Conn. 

Sleeper & Hartley, Inc., Worcester, Mass. 
Surface Combustion Corp., Toledo, Ohio. 
Trauwood Engineering Co., The, Cleveland, Ohio 
Wilson, Lee. Engr. Co., Cleveland, Ohio. 


FURNACES—Hard’ing & Temp’ing 

Ajax Electric Co., Inc., Philadelphia, Pa. 
Carl-Mayer Corp., The, Cleveland, Ohio. 
Electric Furnace Co., Salem, Ohio. 

Harper Electric Furnace Corp., Niagara Falls, N.Y. 
Rockwell, W. S., Co., Fairfield, Conn. 

Surface Combustion Corp., Toledo, Ohio. 
Trauwood Engr. Co., The, Cleveland, Ohio. 


FURNACES—Lead Melting 


Electric Furnace Co., Salem, Ohio. 
Furnace Engineers, Inc., Pittsburgh, Pa. 
Robertson, John, Co., Brooklyn. N. Y. 
Rockwell, W. S., Co., Fairfield, Conn. 
Surface Combustion Corp., Toledo, Ohio. 


FURNACES—Non-Oxidizing 


Ajax Electric Co., Inc., Philadelphia, Pa. 
Carl-Mayer Corp., The, Cleveland, Ohio. 
Electric Furnace Co,, Salem, Ohio. 
Furnace Engineers, Inc., Pittsburgh, Pa. 
Surface Combustion Corp., Toledo, Ohio. 


FURNACES—Normalizing 


Ajax Electric Co., Inc., Philadelphia, Pa. 
Carl-Mayer Corp., The, Cleveland, io. 
Electric Furnace Co., Salem, Ohio. 

Harper Electric Furnace Corp., Niagara Falls, N.Y. 
Furnace Engineers. Inc., Peiebarch. Pa. 
Rockwell, W. S., Co., Fairfield, Conn. 

Surface Combustion Corp., Toledo, Ohio. 


FURNACES—Pot (Oil, Gas, Electric) 
Ajax Electric Co., Inc., Philadelphia, Pa. 


FURNACES—Resistance Heating, Strand 
Trauwood Engineering Co., Cleveland, Ohio 


FURNACES—Salt Bath 
Ajax Electric Co., Inc., Philadelphia, Pa. 


Electric Furnace Co., Salem, io. 

Rockwell, W. S., Co., Fairfield, Conn. 

Surface Combustion Corporation, Toledo, O. 
Trauwood Engineering Co., The, Cleveland, Ohio 


FURNACES—Wire, Strip & Sheet 


Carl-Mayer Corp., The, Cleveland, Ohio. 
Eisler Engineering Co., Newark, ; 

Electric Furnace Co., Salem, Ohio. 

Harper Electric Furnace Corp., Niagara Falls, N.Y. 
Furnace Engineers, Inc., Pittsburgh, Pa. 
Rockwell, W. S.. Co., Fairfield, Conn. 

Surface Combustion Corporation, Toledo, O. 
Trauwood Engineering Co., The, Cleveland, Ohio 
Wilson, Lee, Engr. Co., Cleveland, Ohio. 


GALVANIZING EQUIPMENT— 


Hanson-Van Winkle-Munning Co., M 
Steel Equipment Co., Cleveland, Ohio. 
Wean Equipment Corp., Cleveland, Ohio. 


GALVANIZING FLUXES— 
Hanson-Van Winkle-Munning Co., Matawan, N.J. 


GALVANIZING KETTLES— 


National Annealing Box Co., Washington, Penna. 


GRINDERS—Roll 


Norton Co., The, Worcester, 


HAMMERS—Swaging 

Sjogren Tool and Machine Co., Auburn, Mass. 

HOISTS—Electric Travelling 

Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, Ohio. 

HOOKS—Pickling & Lining 


Gordon, Clark, E., Detroit, Mich. 
Youngstown Welding & Engineering Co., 
Youngstown, Ohio. 


INHIBITORS—Pickling 


American Chemical Paint Co., Ambler, Pa. 


WIRE 


, NJ. 





Mass. 
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Oakite Products, Inc., New York, N. Y. 
Parkin, Wm. M. Co., Pittsburgh, Pa. 


INSULATING LACQUERING 
SYSTEMS—Continuous 


American Insulating Mach’y. Co., Phila., Pa. 
Industrial Ovens, Inc., Cleveland, Ohio. 


INSULATING MATERIALS— 
Du Pont de Nemours, E. I., Co., a nanagon. Del. 
General Electric Co., Schenectady, N ge at 
Martin, Glenn L. Company, Baltimore, Md. 
Owens Corning Fibergles Corp., Toledo, O. 
Standard Varnish Wks., Staten "Island, nm. ¥. 
Twitchell, E. W., Philadelphia, Pa. 
Warren Thread Works, Inc., W., New York, N.Y. 


INSULATING MATERIALS—PAPER— 
For Electric Wire Cable. 
Merrimac Paper Co., New York, N. Y. 


LATHES—Die Reaming 

Carboloy Co., Inc., Detroit. Mich. 

Firth Sterling Steel & Carbide Co., McKees- 
port, Pa. 

Morgan Construction Co., Worcester, Mass. 

Roos, Tool & Mfg. Co., Montclair, N. J. 

Vaughn Machinery Co., Cuvahoga Falls, O. 

Waterbury-Farrel Fdry. & Machine Co., 
Waterbury, Conn. 


LIME— 
Warner Co., Philadelphia and Bellefonte, Pa. 
LININGS—Acid and Alkali Proof 


Ceilcote Co., The, Cleveland, Ohio. 

Haveg Corp., Newark, Del. 

Heil Processs Equipment Corp., Cleveland, Ohio. 
Sauereisen Cements Co., Pittsburgh, Pa. 


LUBRICANTS—For Metal Cutting. 


Stamping and Drawing 

Apex Alkali Products Co.. Philadelphia, Pa. 
Ironsides Co., The, Columbus, Ohio. 

Magnus Chemical Co., Garwood, N. J. 

Miller, R. H., Co., Inc.. Homer. N. Y 

Oakite Products, Inc., New York, N. Y. 
Standard Industrial Compounds Co. .» Chicago, III. 


LUBRICANTS—Wire Drawing 
Apex Alkali Products Co.. Philadelphia, Pa. 
Bick, Hans C., Inc., Reading, Pa. 
Ironsides Co., The, Columbus, Ohio. 
Magnus Chemical Co.. Garwood, N. J 
Miller, R. H., Co., Homer. N. Y. 
Oakite Products, Inc.. New York, N. Y. 
Potter. Neil C.. Newark. N. J. 
Standard Industrial Campounds Co., Chicago, III 
Swift 8 Company, Chicago, III. 


MACHINERY—Armoring (Cable, Wire 
Hose) 


American Insulating Mach’y Co.. Phila., Pa. 
New England Butt Co., Providence. R. I. 
Sleeper & Hartley Inc., Worcester, Mass. 
Svncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Barbed Wire 


Reed & Richards Transatlantic Co., Inc., 
New York, N.Y. 


MACHINERY—Braiding 


Mossberg Pressed Steel Corp., Attleboro. Mass. 
New England Butt Co., Providence, I. 
Wire & Textile Mach’y, Inc., Pawtucket, R. I. 


MACHINERY—Brazing 
Syncro Machine Co., Perth Amboy, N. J. 


MACHINERY—Bunching 


American Insulating Mach’y Co., Phila., Pa. 
New England Butt Co., Providence, R. I. 

Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Perth Amboy, 

Watson Machine Co., Paterson, N. 


J. 
Wire & Textile Machinery, Inc., Pawtucket, R.I. 


MACHINERY—Bundling, Scrap 
Sleeper & Hartley, Inc., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 

MACHINERY—Cable, Electric 


American Insulating Mach’y Co., Phila.. Pa. 
New England Butt Co., Providence, i; 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Perth Amboy, N. J. 
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Watson Machine Co., Paterson, N. J. 


MACHINERY—Chain Making 


Nilson, A. H. Machine Co., The, 
Bridgeport, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


MACHINERY—Cable, Rope Closing 


New England Butt Co., Providence, R. I. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Coil Winding 


Rockwell: W. S., Co., Fairfield, Conn. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Perth Amboy, N. J 


MACHINERY—Coilers 


Eisler Engineering Co., Newark, N. J. 
Entwistle, Jas. L. Co., Pawtucket, R. I. 
Morgan Construction Co., Worcester, Mass. 
National oo Exchange (used), New 
York, 
New Re “Butt Co., Providence, R. I. 
Ruesch, H. J. Machine Co., Newark, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Perth Amboy, N 
Waterbury Farrel Fdry. & Mach. Co., 
Waterbury, Conn. 
Watson Machine Co., Paterson, N. J. 
Wean Equipment Corp., Cleveland, Ohio. 


Williams. A. R., Machy Co., Ltd., Toronto, Canada. 


Wire & Textile Machinery Inc., Pawtucket, R. 1 


MACHINERY—Cold Heading 
Ajax Manufacturing Co., Cleveland, Ohio. 
National Machinery Company, Tiffin, Ohio. 
MACHINERY—Copper Wire Drawing 
and Rolling 


Aetna Standard Eng’g Co., The, Youngstown, O 


American Insulating Mach’y Co., Phila., Pa. 

National Machinery Exchange (used), New 
York, N. Y. 

Ruesch, H. J., Machine Co., Newark, N. J. 

Syncro Machine Co., Perth Amboy, N. J. 

Vaughn Machinery Co., a ag Falls, O. 

Waterbury-Farrel Fdry. & Mach. Co., 
Waterbury, Conn. 


MACHINERY—Covering Wire 


American Insulating Mach’y Co., Phila., Pa. 
National Erie Corp., Erie, Pa. 

New England Butt Eo. , Providence, R. I. 
Royle, John & Sons, Paterson, N. 

Syncro Machine Co., Perth Amboy, N. te 
Watson Machine Co., Paterson, 7, 


MACHINERY—Cutting 
Eisler Engineering Co., Newark, N. J. 
Hallden Machine Co., The, Thomaston, Conn. 
Lewis Machine Co., The, Cleveland, Ohio. 
National Mach’y Exch. (Used), New York, N Y 
Nilson Machine Co., A. H., Bridgeport, Conn. 
Porter, H. K. Inc... Everett, Mass. 
Reed & Richards Transatlantic Co., Inc., 
New York, N.Y. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Perth Amboy, 3% 
Torrington Mfg. Co., Torrington, Conn. 
Wean Equipment Corp., Cleveland, Ohio. 


MACHINERY—Die Making 
Carboloy Co., Inc., Detroit, Mich 
Firth-Sterling Steel 8 Carbide Co., McKees- 
port, Pa. 
Kelly Wire Die Corp.. New York, N. Y. 
Roos Tool & Mfg. Co, Montclair, N. J. 
Wayne Wire Die Co., Hillside, ae 2 


MACHINERY—Draw Benches 


Aetna Standard Eng’g Co., The, Youngstown, O 


Ajax Manufacturing Co., "Cleveland: Ohio. 
organ Construction Co., Worcester, Mass. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Vaughn Machinery Co., Cuyahoga Fails, O. 

Wean Equipment Corp., Cleveland, Ohio. 


MACHINERY—Edging 
Wean Equipment Corp., Cleveland, Ohio. 


MACHINERY—Enameling 
American Insulating Mach’y Co., Phila., Pa. 
Industrial Ovens, Inc., Cleveland, Ohio. 
Rockwell, W. S., Co., Fairfield, Conn. 
Syncro Machine Co., Perth Amboy, N. J 


MACHINERY—Extruding 


Modern Plastic Machinery Co., Lodi, N. J. 
National Erie Corp., Erie, Pa. 


Robertson John, Co., Brooklyn, N. Y. 
Royle, John, & Sons, Paterson, N. J. 
Wire & Textile Machinery, Inc., Pawtucket, R. .I 


MACHINERY—Fence 


Glader, Wm., Machine Works, Chicago, III. 
Wean Equipment Corp., Cleveland, Ohio. 


MACHINERY—Filament Coil Winding 
Eisler Engineering Co., Newark, N. J. 


MACHINERY—Flat Wire 


Ruesch, H. J., Machine Co., Newark, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Wean Equipment Corp., Cleveland, Ohio. 


MACHINERY—Galvanizing 


(See Galvanizing Equipment) 


MACHINERY—Galvanizing Wire 


Sleeper & Hartley, Inc., Worcester, Mass. 
Steel Equipment Co., Cleveland, Ohio. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Wean Equipment Corp., Cleveland, Ohio. 
Wilson, ta. Engr. Co., Cleveland, Ohio. 


MACHINERY—Gang Winders 


Entwistle, Jas. L. Co., Pawtucket, R. I. 
uesch, H. J., Machine Co., Newark, N. J. 
Syncro Machine Co., Perth Amboy, N. J 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Grinding 
Norton Co., Worcester, Mass. 


MACHINERY—Insulating 

American Insulating Mach’y Co., Phila., Pa. 
Modern Plastic Machinery Co., Lodi, N. J. 
National Erie Corp., Erie, Pa. 

New England Butt Cae Providence, R. I. 
Royle, John & Sons, Paterson, 

Svncro Machine Co., Perth Amboy, N. J. 
Watson Machine ror Paterson, N. J. 


MACHINERY—Lead Encasing Presses, etc. 
Robertson, John Co., Brooklyn, N. Y. 


MACHINERY—Lead Stripping 
Robertson, John Co., Brooklyn, N. Y. 


MACHINERY—Lock Washer 


Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY—Looms, Wire Weaving 


Bruckner-Mitchell, Inc., New York, N. Y. 
Fitz Water Wheel Companv. Hanover, Pa. 


MACHINERY—Magnet Wire 
American Insulating Mach’y Co., Phila., Pa. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Perth Amboy, N 


MACHINERY—Material Handling 
Cleveland Tramrail, Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 

Fab-Weld Corporation, Philadelphia, Pa. 


MACHINERY—Measuring Wire & Cable 
Durant Mfg. Co., Milwaukee, Wis. 

Entwistle, Jas. L. ., Pawtucket, R. I. 

New England Butt Co., Providence, R. I. 
Syncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Nail and Tack 
Black Industries, Cleveland, Ohio 
Glader, Wm., Machine Works. Chicago. III. 
National Machinery Company, Tiffin, Ohio. 
National Mach’y Exch. (Used), New York, N.Y. 
Reed & Richards Transatlantic Co., Inc., 

New York, Hp 

Sleeper & Hartley, Inc., Worcester, Mass. 
Wean Equipment Corp., Cleveland, Ohio. 


MACHINERY—Panning 


American Insulating Mach’y Co., Phila., Pa. 
Syncro Machine Co., Perth Amboy, N. 
Wire & Textile Machinery, Inc., Pawtucket, R.I. 


MACHINERY—Pickling 


Gordon, Clark E., Detroit, Michigan. 
Youngstown Welding & Engineering Company, 
Youngstown, Ohio. 
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Wean Eovinment ” elgg”? eco N. J. — Ptand Bustt iGo. —— WN. d. . S., Co., Fairfield, Conn. — 
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Samuel, E. A., Bares (Used). New York. N. Y MACHI ; » N. J. WW, S), -Co., Faitfield, Conn oe 
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PANS—Lead and Spelter 


National Annealing Box Co., Washington, Penna. 


PANS—Vulcanizing 
Mossberg Pressed Steel Corp., Attleboro, Mass. 


PAPER—Creped Wrapping 
Angier Corp., The, Framingham, Mass. 
Crepe-Kraft Company, The, Division E 
National Waterproof Papers, Inc., Newark, N. J. 


PAPER—For Coil Wrapping and Corrosion 
Prevention 


Angier Corp., The, Framingham, Mass. 
Crepe-Kraft Company, The, Division 
National Waterproof Papers, Inc., Newark, N. J. 


PAPER TESTERS— 


Scott Testers, Inc., Providence, R. I. 


PATENT ATTORNEYS— 


Lancaster, Allwine and Rommel, Washington, D.C. 


PICKLING COMPOUNDS— 


American Chemical Paint Co., Ambler, Pa. 
Apex Alkali Products Co., Philadelphia, Pa. 
Oakite Products, Inc., New York, +. 
Parkin, Wm. M., Co., Pittsburgh, Pa. 


PICKLING—Hooks, etc. Acid Resisting 
Gordon, Clark E., Detroit, Mich. 


PICKLING TANK LININGS—- 


Ceilcote Co., The, Cleveland, Ohio. 
Haveg Corp., Newark, Del. 


Heil Process Equipment Corp., Cleveland, Ohio. 


Nukem Products Corp., Buffalo, N. 
Sauereisen Cements C5:, Pittsburgh, Pa. 
PIPES & FITTINGS—Acid Resistant 


Ceiicote Co., The, Cleveland, Ohio. 
Haveg Corp., Newark, Del. 


Heil Process Equipment Corp., Cleveland, Ohio. 


Knight, Maurice A., Akron, Ohio. 
Nukem Products Corp., Buffalo, 


PLASTIC TESTERS— 


General Chemical Division, 
Allied Chemical & Dye Corp., New York, N.Y. 
Scott Testers, Inc., Providence, T 


PLATING PROCESS—Electrolytic 
Hanson-Van Winkle-Munning Co.. Matawan, N.J. 
Kenmore Metals Corp., N. Y. 


PNEUMATIC CYLINDERS 


Entwistle, James L. Co., Pawtucket, R. I. 


POTS—Lacquer 
Industrial Ovens, Inc., Cleveland, Ohio 


POTS—Lead Melting 
National Annealing Box Co., Washington, Pa 
Robertson, John, Co., Brooklyn, N. Y. 


POWDER—Wire Drawing 


Apex Alkali Products Co., Philadelphia, Pa. 
Magnus Chemical Co., Garwood, my 

Miller, R. H., Co., Inc., Homer, N. Y. 

Oakite Products, Inc., New York, N. Y. 

Potter, Neil C., Newark, N. J. 

Standard Industrial Compounds Co., Chicago, Ill 


PRESSES—Hydraulic and Mechanical 
Robertson, John, Co., Brooklyn, N. Y. 


PRESSES—Lead 
Robertson, John, Co., Brooklyn, N. Y. 


PRESSURE VESSELS— 


National Annealing Box Co., Washington, Penna. 


PULLERS AND GRIPS—For Wire 
Morgan Construction Co., Worcester, Mass. 
Scudder, E. J., Fdy & Mach. Co., Trenton, N.J. 
soerer & Hartley, Inc., Worcester, Mass. 

Tool and Machine Co., Auburn, Mass. 
aughn Machinery Co., Cuyahoga Falls, O. 
Wean Equipment Corp., Cleveland, Ohio. 


PUMPS—Hydraulic 
Robertson, John, Co., Brooklyn, N. Y. 


nm: ¥. 
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REEL AND TENSION STANDS— 


Davis, R. L. Electric Co., Wallingford, Conn. 
Entwistle. James o., Pawtucket, i. 
Industrial Ovens, Inc., Cleveland, Ohio. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 


REEL CRUTCHES— 
Watson Machine Co., Paterson, N. J. 


REELS & SPOOLS—Drawn Aluminum 
Alloy 


Acrometal Products, Inc., 


REELS & SPOOLS—Annealing and 
Stranding 
Acrometal Products, Inc., Minneapolis, 
Apco Mossberg Co., Attleboro, Mass. 
Howsam Spool Co., Aurora, IIl. 
Hubbard Spool Company, Chicago, IIl. 
Mossberg Pressed Steel Corp., Attleboro, Mass. 
Niles Steel Products Div., Republic Steel Corp., 

Niles, Ohio. 


REELS & SPOOLS—Collapsible 
Entwistle, Jas. L. Co., Pawtucket, R. I. 


REELS & SPOOLS—Steel 


Acrometal Products, Inc., Minneapolis, Minn. 

Apco Mossberg Co., Attleboro, Mass. 

Clark, J. L., Mfg. Co., Rockford, Ill. 

Howsam Spool Co., Aurora, IIl 

Hubbard Spool Company, Chicago, IIl. 

Mossberg Pressed Stee! Corp., Attleboro, Mass. 

Niles Steel Products Div., Republic Steel Corp., 
Niles, Ohio. 


REELS & SPOOLS—Shipping and Shop 


Minn. 


Minneapolis, 


Minn. 


Aerometal Products, Inc., Minneapolis, Minn. 
Apco Mossberg Co.. Attleboro, Mass. 
Bridge Mfg., Co., The, Hazardville. Conn. 


Clark, J. L. Mfg. Co., Rockford, Illinois. 

Howsam Spool Co., Aurora. 

Hubbard Spool Company. Chicago, IIl. 

Mossberg Pressed Steel Corp., Attleboro, Mass. 

Niles Steel Products Div., Republic Steel Corp., 
Niles, Ohio. 


REELS—Takeoff 


Acrometal Products, Inc., Minneapolis, 
Apco Mossberg Co.. Attleboro, Mass. 
Bridge Mfg. Co.. Hazardville. Conn. 
Howsam Spool Co., Aurora, 
Hubbard Spool Companv. Chicago, Il. 
Mossberg Pressed Steel Corp., Attleboro, Mass. 
Niles Steel Products Div., Republic Steel Corp.., 
Niles, Ohio. 


REELS—Vulcanizing & Impregnating 
Apco Mossberg Co., Attleboro. Mass. 
owsam Spool Co., Aurora. IIl. 
Hubbard Spool Company. Chicago, IIl. 
Mossberg Pressed Steel Corp., Attleboro, Mass. 
Niles Steel Products Div., Republic Steel Corp., 
Niles, Ohio. 


REELS—Wire Drawing 


Acrometal Products, Inc., 

Apco Mossberg Co., Attleboro, 

Howsam Spool Co., Aurora. III. 

Hubbard Spool Company. Chicago, IIl. 

Mossberg Pressed Steel Corp., Attleboro. Mass. 

Niles Steel Products Div., Republic Steel Corp.., 
Niles, Ohio. 


REELS—Wire Mill 


Acrometal Products, Inc., Minneapolis, 
Apco Mossberg Co., Attleboro, Mass. 
Bridge Mfg. Co., Hazardville, Conn. 
Durkee Mfg. Co., Pine River. Minn. 
Howsam Spool Co., Aurora, IIl. 

Hubbard Spool Company. Chicago, Iil. 
Mossberg Pressed Steel Corp., Attleboro, Mass. 
Niles Steel Products Div., Republic Steel Corp., 

Niles, Ohio. 


Minn. 


Minn. 


Minneapolis, 


Mass. 


Minn. 


REELS & SPOOLS—Wooden 


Acrometal Products, Inc., Minneapolis, Minn. 
American Woodworking Co., Chicago, Illinois. 
Bridge Mfg. Co., Inc., The, Hazardville, Conn. 
Durkee Mfg. Co., Pine River, Minn. 

Nelson, Co., The, Baltimore, Md. 


REFRACTORIES—High Temperature 


Norton Company, Worcester, Mass. 


RESISTANCE HEATING—Annealing, Pat- 
enting, Etc. 
Trauwood Engr. Co., 


ROD BAKERS— 
Carl-Mayer Corp., The. Cleveland, Ohio. 
Rockwell, W. S., Co., Fairfield, Conn. 
Ross, J. O., Engineering Corp., New York, N.Y. 
RODS—Nickel Alloy 
Eastwood Nealley Corp., Belleville, N. J. 
International Nickel Co. Inc., New York, N.Y. 


RODS—Stainless Steel 


Cleveland, Ohio. 


Armco Steel Corp., The, Middletown, Ohio. 
RODS—Wire—Non-Ferrous 
American Brass Co., The Waterbury, Conn. 


Eastwood-Nealley Corp., a a 


Hudson Wire Co., Ossining, 
Platt Bros. 


& Co., The, Waterbury, Conn. 
RODS—Wire, Steel 

Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo. Indiana. 
Jones & Laughlin Steel Corp., Pittsburgh, Pa. 
Keystone Steel & Wire Co., Peoria, IIl. 
Portsmouth Steel Corp., Portsmouth, Ohio. 
Roebling’s John A., ons Co., Trenton, aM 
Youngstown Sheet & Tube Co. .. Youngstown, O 


ROPE—Wire 

American Steel & Wire Company, Cleveland, 
Chicago, New York. 

Bethlehem Steel Co., Bethlehem, Pa. 

Columbia Steel Co.. San Francisco, Calif. 

Jones & Laughlin Steel Corp., Pittsburgh, Pa. 

Roebling’s. John A., Sons Co.. Trenton. N. J. 

U. S. Steel Export Co., New York, N. Y. 

Wickwire-Spencer Steel, Division of Colorado 
Fuel & Iron Corp., Buffalo, N. Y. 


RUBBER AND RUBBER COMPRESSION 
TESTERS— 
Scott Testers, R & 

RUST PROOF COMPOUNDS— 
(See Compounds-—Rust Preventing) 


RUST REMOVING COMPOUNDS— 


(See Compounds—Rust Preventing) 


SATURATION SYSTEMS— 
Industrial Ovens, Inc., Cleveland, Ohio. 
Watson Machine Co., Paterson, N. 
Wire & Textile Machy, Inc. Pawtucket, R. I 


Inc., Providence, 


SHEARS— 

O’Neil-Irwin Mfg. Co., Minneapolis, Minn. 
SHEET—Steel 

Armco Steel Corp., The, Middletown, Ohio. 


Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Jones & Laughlin Steel Corp., Pittsburgh, Pa. 
Keystone Stee! & Wire Co. Peoria, IIl. 
Roebling’s. John A., Sons Ca.; Trenton. N. J. 
Wickwire-Spencer Steel Division of Colorado 
Fuel & Iron Corp., Buffalo, N. Y. 
Youngstown Sheet & Tube Co. , Youngstown, O 


SOAPS—Industrial and Wire Drawing 


Apex Alkali Products Co., Philadelphia, Pa 
Bick, Hans C., Ine., Reading, Pa. 

Magnus Chemical Co., Garwood, N. J 
Miller, R. H. Co., Inc., Homer, N. Y. 
Nopco Chemical Co., Harrison N. J. 
Potter, Neil C., Newark, N. J. 

Swift & Company, Chicago, III. 


SOLVENT RESIN SYSTEMS— 
Experimental 
Industrial Ovens, Inc., Cleveland, Ohio. 


STAMPINGS—Steel 
Hubbard Spool Company, Chicago, IIl. 
Mossberg Pressed Steel Corp., Attleboro, Mass 
STRIP—Brass and Non-Ferrous 


Chase Brass & Copper, The Waterbury, Conn. 
Hudson Wire Co., Ossining, N. Y. 


STRIP—Steel 


Armco Steel Corp., The, Middletown, Ohio. 
Bethlehem Steel Co., Bethlehem, Pa. 
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Continental Steel Corp., Kokomo, Ind. 

Firth-Sterling Steel & Carbide Corp., 
port, Pa. 

Jones & Laughlin Steel Corp., Pittsburgh, Pa. 

Roebling’s, John A., Sons Co., Trenton, J 

Seneca Wire & Mfg. Co., The, 

Youngstown Sheet & 


SWIFTS—Take-off 


Apco Mossberg Co., Attleboro, Mass. 
Mossberg Pressed Steel Corp., Attleboro, Mass. 
Watson Machine Co., Paterson, N. J. 


TANK—Compound 


Haveg Corp., Newark, Del. 
Nukem Products Corp., Buffalo, N. Y. 
Watson Machine Co., Paterson, N. J. 


TANKS—Pickling 
Haveg Corp., Newark, Del 


Ohio. 


Fostoria, 


Nukem Products Corp., Buffalo, N. Y. 
Rockwell, W. S., Co., Fairfield, Conn. 
Knight, Maurice A., Akron, Ohio. 


Sauereisen Cements Co., Pittsburgh, Pa. 


TANKS—Steel 


Mossberg Pressed Steel Corp., Attleboro, Mass. 
Rockwell, W. S., Co., Fairfield, Conn. 


National Annealing Box Co., Washington, Penna. 


TENSILE TESTERS— 


Amthor Testing Instrument Co., 


TINSEL—Cords, Decorative 


Hudson Wire Co., Ossining, N. Y. 
Montgomery Co.. The, Windsor Locks, Conn. 
North American Philips Co., Inc., New York, N.Y. 


TINSEL—Electric Conductor 


Hudson Wire Co., Ossining, N. Y. 
Montgomery Co.. The. Windsor Locks, Conn. 
North American Philips Co., Inc., New York, N.Y. 


TINSEL—Electric Resistance 


Hudson Wire Co., Ossining, N. Y. 
Montgomery Co.. The, Windsor Locks, Conn. 
North American Philips Co., Inc., New York, N.Y. 


TINSEL—Lame, Silver and False Gold 


Hudson Wire Co., Ossining, N. Y. 
Montgomery Co., The, Windsor Locks, Conn. 
North American Philips Co., Inc., New York, N.Y. 


TINSEL—Thread, Silver and False Gold 


Hudson Wire Co., Ossining, N. Y. 
Montgomery Co., The. Windsor Locks, Conn. 
North American Philips Co., Inc., New York, N.Y. 


TINSEL—Thread, Decorative 
Hudson Wire Co., Ossining, N. Y. 
Montgomery Co., The, Windsor Locks, 
North American Philips Co., Inc., 

TOOLS—Wire Cutting 
Porter, H. K., Inc., 


TRAMRAIL SYSTEMS— 


Cleveland Tramrail Div. of the Cleveland Crane 
& Engineering Co., Wickliffe, : 


Conn. 


New York, N.Y. 


Everett, Mass. 


TRAVERSES—For Reels 
Entwistle, James L. Co., Pawtucket, R. I. 
Hubbard Spool Company, Chicago, III. 
Niles Steel Products Div., Republic Steel Corp., 
Niles, Ohio. 


TRAVERSE MECHANISMS— 


Apco Mossberg Co., Attleboro, Mass. 

Mossberg Pressed Steel Corp., Attleboro, 

New England Butt Co., Providence, R. 

Niles Steel Products Div., Republic Steel Corp., 
Niles, Ohio. 

Watson Machine Co., Paterson, N. 

Wire & Textile Machy, Inc. Pawtucket. R. I 


TUBE BENDERS AND FORMERS— 
O’Neil-Irwin Mfg. Co., Lake City, Minn. 
Ruesch, H. J. Machine Co., Newark, N. J 


VALVES AND FITTINGS—Acid Resistant 
Haveg Corp., Newark, Del. 


VARNISHES—For Insulation 


General Electric Co., Schenectady, N. Y. 
Standard Varnish Wks., Staten Island, N. Y. 


Mass. 


1008 


Mc-Kees- 


Tube Co., Youngstown, O. 


Brooklyn, N. Y. 


VULCANIZERS— 
Watson Machine Co., Paterson, N. J. 


VULCANIZING PANS— 


American Insulating Mach’y Co., Phila., Pa. 
Mossberg Pressed Steel Corp., Attleboro, Mass. 


WELDERS—Spot and Butt 
Eisler Engineering Co., Newark. N. J. 
Micro Products Co., Chicago, IIl. 
Sciaky Bros., Inc., Chicago, Ill 


WIND-UP AND UNWIND 
SYSTEMS—Continuous 
American Insulating Mach’y. Co., Phila., Pa. 
Davis, R. L. Electric Co., Wallingford, ~— 
Entwistle, James L., Co. Pawtucket, 
Industrial Ovens, Inc., Cleveland, Ohio. 
atson Machine Co., Paterson, 


Wire & Textile Machy, Inc. Pawtucket, R. 1. 


WIRE—Aluminum 


Aluminum Co. of America, Pittsburgh, Pa. 


Malin & Co., Cleveland, Ohio. 
WIRE—Barbed 

Portsmouth Steel Corp., Portsmouth, Ohio. 
WIRE—Cast 


Youngstown Sheet & Tube Co., Youngstown, O. 


WIRE—Cold Heading 
American Steel & Wire Co., Cleveland-Chicago, 
Corp., The, 


ew York. 
Armco Steel Middletown, Ohio. 
Bethlehem Steel Co., Bethlehem, Pa. 
Columbia Steel Co., San Francisco, Calif. 
Continental Steel Corp.. Kokomo. Ind. 

Jones & Laughlin Steel Corp., Pittsburgh, Pa. 


Keystone Steel & ire Co., Peoria, 
Laclede Steel Company, St. Louis, Mo. 
Portsmouth Steel Corp., Portsmouth, Ohio. 
Roebling’s John A., Sons Co., Trenton, Bs 


U. S. Steel Export Gos New York, A 
Youngstown Sheet & Tube Co., Ceise. oO. 


WIRE—Electric 
American Brass Co., The, Waterbury, Conn. 


Chase Brass & Copper, Waterburv, Conn. 
Hudson Wire Co., Ossining, N. ¥. 
Malin & Co., Cleveland, Ohio. 


WIRE—Enameled for Coils 


North American Philips Co.. Inc., New York, N.Y. 
Winsted Div. of Hudson Wire Co., Winsted, Conn. 


WIRE—Manufacturers 

American Steel & Wire Co., Cleveland-Chicago 
& New York. 

Armco Steel Corp., The, Middletown, Ohio. 


Bethlehem Steel Co., Bethlehem, Pa. 
Chase Brass & Copper, Waterbury, Conn. 
Columbia Steel Co., San Francisco, Calif. 
Continental Steel Corp., Kokomo, Ind. 
Firth-Sterling Steel & Carbide Corp., 

port, Pa. 
Johnson Steel & Wire Co.. Inc., Worcester, Mass. 
Jones & Laughlin Steel Corp., Pittsburgh, Pa. 
Keystone Steel & Wire Co., Peoria. 
Laclede Steel Company, St. Louis, Mo. 
Pittsburgh Steel Company, Pittsburgh, Pa. 
Portsmouth Steel Corp., Portsmouth, Ohio. 
Roebling’s, John A., Sons Co., Trenton, N. J. 
Seneca Wire & Mfg. Co., The, Fostoria, Ohio. 
Tennessee Coal, Iron & R. R. Co., 

irmingham. Ala. 
U. S. Steel Export Co., New York, N. Y. 
Wickwire Brothers, Inc., Cortland, N. Y. 
Wickwire Spencer Steel Div.. 

of Colorado Fuel & Iron Corp., Buffalo, N.Y. 
Youngstown Sheet & Tube Co., Youngstown, 


WIRE—Music 


American Brass Co., The, Waterbury, Conn. 

American Steel & Wire Co., Cleveland,Chicago- 
New York. 

Columbia Steel Co., San Francisco, Calif. 

Tohnson Steel & Wire Co., Inc., Worcester, Mass. 

Malin & Co., Cleveland, Ohio. 

Paramount Wire Co., New York. N. Y. 


Mc-Kees- 


Plymouth Wire &.Cable Corp., Worcester, Mass. 
U. S. Steel Export Co., New York, N. 
Wickwire-Spencer Steel Division of Colorado 


Fuel & Iron Corp., Buffalo, N. Y. 


WIRE—Nickel & Nickel Alloy 


Eastwood-Nealley Corp., —. N. J. 
International Nickel Co., Inc., New York, N.Y. 


WIRE—Nickel Silver and Phosphor Bronze | 


American Brass Co., The, Waterbury, Conn. 
Chase Brass & Copper, Waterbury, Conn. 
Eastwood-Nealley Corp., Belleville, N. J. 
Hudson Wire Co., Ossining, N. Y. 

Malin & Co., Cleveland, Ohio. 


WIRE—Non-Ferrous to Specification for 
Special Purposes 
American Brass Co., The, Waterbury, Conn. 
Chase Brass & Copper, Waterbury, Conn. 
Eastwood-Nealley Corp., Belleville, N. J. 
Hudson Wire ., Ossining, N 
North American Philips Co., Inc., New York, eg 


Paramount Wire Co., New York, 
Winsted Div. of Hudson Wire o., Winsted, Conn 


WIRESERVING—Paper and Cotton 
Paramount Wire Co., New York, N. Y. 


WIRE—Spring 
American Brass Co., The, Waterbury, Conn. 
Armco Steel Corp., The, Middletown, Ohio. 
American Steel & Wire Co., Cleveland - Chicago 
Bethlehem Steel Co., Bethlehem, Pa. 
Columbia Steel Co., San Francisco, Calif. 
Continental Steel Corp., Kokomo. Indiana. 
Firth-Sterling Steel & Carbide Corp., Mc-Kees- 

port, Pa. 

Johnson Steel & Wire Co., Inc., Worcester, Mass. 
Keystone Steel & Wire Co., Peoria. 
U. S. Steel Export Co., New York, N. Y. 
Youngstown Sheet & Tube Co. be Youngstown, Oo. 


WIRE—Stainless Steel 
American Steel & Wire Co., Cleveland-Chicago- 


ew York. 
Armco Steel Corp., The, Middletown, Ohio. 
Columbia Steel Co., San Francisco, Calif. 


Firth-Sterling Steel & Carbide Mc-Kees- 
pert, Pa. 

Pittsburgh Steel Company, Pittsburgh, Pa. 

Tennessee Coal, Iron & Railroad Co., 
Birmingham. "Ala. 


U. S. Steel Export Co., New York, N. Y. 


WIRE—Steel—Also Coppered Steel—Also 
Galvanized Steel 


Bethlehem Steel Co., Bethlehem. Pa. 
Continental Steel Corp.. Kokomo. Indiana. 
Firth-Sterling Steel & Carbide Corp., Mc-Kees- 
port, Pa. 
Johnson Steel & Wire Co., Inc., Worcester, Mass 
Tones & Laughlin Steel Corp., Pittsburgh, Pa. 
Keystone Steel & Wire Co.. Peoria. Iil. 
Paramount Wire Co., New York, N. Y. 
Pittsburgh Steel Company, Pittsburgh, Pa. 
U. S. Steel Export Co., New York. a ¥. 
Wickwire Brothers, Inc.. Cortland, N. Y. 
Youngstown Sheet & Tube Co., 


Corp., 


Youngstown, O 


WIRE—Straightening and Cutting— 


Paramount Wire Co., Inc.. New York, N. Y. 
Pittsburgh Cut Wire Co., Pittsburgh, Pa. 


WIRE—Zinc 


Platt Bros. & Co., The, Waterbury, Conn. 


WIRE CLOTH—Industrial 


Roebling’s John A., Sons Co.. 

Wickwire Brothers, Cortland, N. 

Wickwire-Spencer Steel Division of Colorado 
Fuel & Iron Corp., Buffalo, N. Y 


Trenton, N. J. 


WIRE TESTERS— 


Scott Testers, Inc., Providence, R. I. 


WIRE, WEAVING—Non-Ferrous 


The, Waterbury. Conn. 
Waterbury, Conn. 


American Brass Co., 
Chase Brass & Copper, 
Hudson Wire Co., Ossining 
Paramount Wire Go: New York, N. Y 

Portsmouth Steel Corp., Portsmouth, Ohio. 


WRAPPING PAPER—Creped 


Angier Corporation, Framingham, Mass. 
Crepe-Kraft Company, The, Division 
National Waterproof Papers, Inc., Newark, N. J 


YARNS & TAPES— 


Du Pont de Nemours, E. I., Co., Wilmington, Del 
General Electric Co., Schenectady, Ae 
Owens Corning Fiberglas Corp., Toledo, Ohio. 
Twitchell, E. W., Philadelphia, Pa. 

Warren Thread Works, Inc., W., New York, N.Y. 


YARN TESTERS— 


Scott Tes‘ers, Inc., Providence, R. 1. 


WIRE 
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The WATSON MACHINE COMPANY |__ Wire & Wire Products 
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ELectRICAL WIRE AND CABLE. Wire Rope anp CorDAGE MACHINERY 



















19-SPOOL 
TH2 -3 


No. W-2577 
STRANDING 
MACHINE. ; 
CLOSE COUPLED. . 
COMPLETE 
WITH 
CAPSTAN 















_ 46-SPOOL 

| THE -8 

| No. W-3006 
STRANDING 





AVAILABLE IN 
MANY SIZES. 
ALL ROTORS ARE 
DYNAMICALLY BALANCED. 
ALL HEADS HAVE 3-SECOND * 
AUTOMATIC “AIR OFF” BRAKES, 
“SINGLE” STEEL SPIDERS, “BOAT” “% an 
TYPE CRADLES WITH ONE HAND 








25-Spool 


| LATCH GRIPS, TUNGSTEN CARBIDE TH9 - 4 

WIRE GUIDES, LOW WIRE ANGLES, No. W-2773 

“LONG LIFE” PHENOLITIC SUPPORT —— 
EAD 


| ROLLERS, RIGID BOX BASE, TWO AUTO- 
| MATIC ELECTRIC STOPS (LAY HEAD & 
ROTOR), QUIET V-BELT DRIVE, VERY COMPACT 

DESIGN, ALL ADJUSTMENTS EASILY ACCESSIBLE, 
SAFE HIGH SPEEDS, CAPSTANS AND TAKEUPS TO SUIT 


ANY REQUIREMENT. ‘ 
Literature on request 






































Wire 


nealed 


ously 


on reels being bright an- 
uniformly and  continu- 
in EF gas fired radiant tube 


bulkhead tray type furnace. 





and EF EXPERIENCE 


assures users a maximum 
of long, tighly efficient 
trouble free operation 


@ For more than 30 years the 
initials “EF” have symbolized the most advanced 
engineering accomplishment, and utmost depend- 
ability in the furnace heat treatment of ferrous and 
non-ferrous materials and parts. 


EF engineers conceived and developed the first 
automatic and continuous heat treating, quench and 
drawing equipment, that revolutionized all previous 
furnace practices. They pioneered and perfected the 
use of endothermic, exothermic and other special 
atmosphere treatments, which greatly advanced the 
metallurgical processing of metals, resulting in closer 
physical tolerances, and permitting the successful 
use of brazing for joining assemblies of metal parts. 


EF developed the first continuous furnace — using 
low cost atmospheres—for bright annealing steel 
and non-ferrous strip and wire; and many other 
devices which are still available only in EF design. 


THE ELECTRIC 


GAS FIRED, OIL FIRED AND ELECTRIC FURNACES 
FOR ANY PROCESS, PRODUCT OR PRODUCTION 


Wire in coils being bright an- 
nealed in EF gas fired roller 
hearth furnace. 


EF bell type furnace for an- 

nealing wire or strip. Has forced 
circulation to improve heating rate, 
temperature distribution and uniformity. 


These include the EF radiant tube with heat 
exchanger which assures extremely high combustion 
efficiency; the EF cast alloy electric heating elements; 
EF roller design and mounting that minimizes 
servicing and maintenance, and other facilities that 
assure uniform temperatures throughout the furnace, 
accurate control of heat input within the required 
limits, reduced maintenance, high hourly outputs, 
and uniform, low cost, dependable operation. 


Furnished in a wide variety of types, designs, and 
sizes, individually engineered to your particular 
requirement —electric, gas, or oil fired. 

Let EF engineers, with their long and outstanding 


successful experience in all phases of furnace oper- 
ation, work with you on your next heat treating job! 


FURNACE CoO. 


WILSON ST. AT PENNA. R.R. 


alem-Chuo 








